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PEEFACE 


The  appearance  of  another  book  on  Surgery  for  fstudents 
among  so  many  excellent  manuals  already  in  existence  may 
seem  to  require  some  explanation.  It  appears,  however,  that 
there  is  a  demand  for  a  short  handbook,  corresponding  some- 
what to  the  earlier  editions  of  "  Walsham  "  ;  and  the  publisher 
who  asked  me  to  undertake  the  work  assured  me  that  there 
were  frecjuent  inquiries  for  something  of  the  kind  from  those 
who  wished  to  revise  the  surgery  they  had  already  learnt, 
befoi'e  presenting  themselves  for  examination. 

Such  a  book  is  necessarily  in  great  part  a  work  of  compila- 
tion ;  and  for  this  purpose  I  have  chosen  those  textbooks  and 
monographs  which  are  accepted  as  amongst  the  best  standard 
authorities.  I  desii'e,  therefore,  to  acknowledge  my  indebted- 
ness to  them,  and  hope  that  their  autliors  will  consider  the 
references  here  given  as  sufficiently  indicative  of  the  sources 
of  many  of  the  particulars,  since  it  has  been  found  impossible, 
except  in  a  few  instances,  to  acknowledge  them  in  the  text. 

In  the  first  place  I  have  based  the  scheme  of  the  book 
on  the  two  outstanding  English  textbooks,  Walsham  and 
"Spencer's  Theory  and  Practice  of  Siirgery,  and  Trevqs's  System 
of  Surgery.  On  the  first  of  these  1  have  in  addition  drawn 
freely  for  the  arrangement,  and  to  some  extent  for  the  details, 
in  the  sections  on  Ucneral  Surgical  Processes,  Tiunours,  Frac- 
'tures,  Dislocations,  and  Diseases  of  the  Preast.    To  the  second, 
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and  the  authors  of  the  respective  articles,  I  am  beholden  for 
much  of  the  sections  on  the  Head,  Kerh,  Thorax,  Ahdomen, 
Rectum,  and  Urinary  Organs. 

I  have  also  referred  for  special  subjects  to  Muir  and  Ritchie's 
Mamuil  of  Bacteriology,  Schimmelbusch's  Asejjtic  Treattnent  of 
Wounds,  Jon.  Hutchinson's  Syphilis,  Bland  Sutton's  Tumours, 
Innocent  and  Malignant,  Helferich  and  Hutchinson's  Fractiires 
and  Dislocations,  Macewen's  Pyogenic  Diseases  of  the  Brain, 
Kocher's  Operative  Surgery  (Heck),  Lennander's  Sensibility  of 
the  Abdomen  (trsl.  Barker),  Soltau  Fenwick's  Diseases  of  the 
Stomach,  Kelly  and  Hurdon's  Appendix  and  its  Diseases,  Sultan 
and  Coley's  Atlas  of  Abdominal  Hernias,  Mayo  Robson's,  Moy- 
nihau's,  and  Kehr's  works  on  afli'ections  of  the  Gall-bladder  and 
the  Pancreas,  H.  Fenwick's  Urinary  Surgery,  and  Keetley's 
Orthopcedic  Surgery. 

To  Rose  and  Carless's  Manual  of  Surgery  I  am  indebted 
for  part  of  the  section  on  the  Spine  ;  and  to  Lexer's  Algemeine 
Chirurgie  for  much  in  the  sections  on  Diseases  of  Bones  and 
Joints,  especially  as  relating  to  their  pathological  anatomy. 
I  have  also  throughout  made  free  reference  to  the  System  of 
Practical  Surgery  by  Bergmann,  Bruns,  and  Mikulicz,  latterly 
in  its  English  translation  by  Bull ;  and  also  to  Testut  and 
■Jacob's  Anatomic  Topograpihixjue.  Further,  I  have  to  acknow- 
ledge my  indebtedness  for  various  isolated  papers,  personal 
communications,  or  lectures,  to  Sir  Wra.  Macewen  ;  Dr.  J.  C. 
Renton,  of  Glasgow ;  Prof.  Bier,  of  Bonn  ;  Prof.  Helferich,  of 
Kiel ;  Prof.  Roux,  of  Lausanne,  and  others. 

Recognising  that  views  of  treatment  differ  so  materially 
amongst  various  teachers,  those  parts  throughout  the  book 
which  deal  with  it  have  been  touched  on  lightly,  and  are 
meant  more  as  indications  of  the  general  principles  to  be 
adopted  than  as  categorical  directions.    Except  for  the  main 
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points,  no  attempt  has  been  made,  therefore,  to  give  full 
descriptions  of  operations,  for  which  the  student  is  referred 
to  a  work  specially  on  Operative  Surgery  ;  exceptions  have  been 
made  in  one  or  two  instances,  however,  where  the  opei'ation  is 
one  likely  to  be  required  frequently  on  the  part  of  the  general 
practitioner.  And  all  references  to  the  special  subjects  of  the 
Eije,  Ear,  Nose,  Throat,  and  Diseases  of  Women,  have  been 
omitted,  except  in  so  far  as  they  trench  on  the  domain  of 
general  surgery. 

Finally,  I  have  to  tender  my  sincere  thanks  to  those  gentle- 
men who  have  so  kindly  aided  me  in  the  laborious  task  of 
revising  the  proof-sheets ;  in  particular,  to  Mr.  C.  W.  Cathcart, 
for  his  advice  on  many  points ;  to  Dr.  John  Morton,  for 
his  correction  of  the  anatomy  ;  to  Dr.  John  Giithrie  for  his 
careful  revision  of  the  text ;  and  to  the  Publisher,  who  has 
furthered  the  progress  of  the  book  with  his  enthusiasm  and 
help. 

G.  B.  BUCHANAN. 

13  Buckingham  Teruacf;, 
Glasgow,  AiJril  1906. 
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SECTION  I. 

GENEEAL  SUEGEEY. 


CHAPTEE  T. 

INFLAMMATION— SUPPURATION— ULCERATION— 

GANGRENE. 

INFLAMMATION. 

Inflammation  is  the  immediate  series  of  changes  which  occur 
in  the  tissues  as  a  result  of  injury,  provided  it  is  not 
severe  enough  to  destroy  them  at  once.  The  injury  may  be 
thermal,  sucli  as  burns  and  frost-bites;  or  mechanical,  such 
as  bruising,  tearing,  and  friction  of  foreign  bodies  ;  or  chemical, 
from  extraneous  sources,  such  as  strong  antiseptics,  or  froni 
waste  products  of  metabolism  of  the  body  tissues,  or  more 
commonly,  from  the  action  of  microbes  and  their  products,  or 
from  the  disintegration  of  dead  tissues. 

Predisposing  conditions  depend  on  the  impaired  quality  of 
the  blood  supplied  to  the  part,  due  to  improper  food,  want  of 
fresh  air,  anremia,  diabetes,  Bright's  disease,  alcoholism,  to 
gout,  tuberculosis,  and  syphilis,  or  to  poisoning  with  lead  or 
mercury ;  and  on  the  impaired  quantity,  owdng  to  vascular 
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obstruction,  or  weak  action  of  the  heart,  or  on  tlie  disturljancc 
of  the  nervous  supply  to  the  part  interfering  with  its  noi'nial 
circulation  and  functions. 

The  Phenomena  of  Inflammation  are  as  follows  :  — 

1.  Dilatation  of  all  the  vessels  of  the  part,  due  probably  to 
direct  local  paralysing  action  of  the  irritant  on  the  cells  of  the 
vessel  walls,  and  also  a  reflex  action  on  the  central  vasomotor 
centres. 

2.  Slowing  and  stasis  of  the  circulation  within  the  area  of 
inflammation,  with  a  tendency  for  the  leucocytes  to  gather  on 
the  walls  of  the  vessels,  which  are  still  dilated. 

3.  Exudation  of  the  fluid  part  of  the  blood,  which  is  more 
or  less  coagulable  according  to  the  vascular  tension  and  the 
condition  of  the  vessel  walls. 

4.  Passive  exudation  of  red  corpuscles  {d/npedcns)  and 
some  leucocytes,  from  paralysis  of  the  vessel  walls,  and  partly 
from  pressure  in  them. 

5.  Active  emigration  of  leucocytes  (which,  when  found  out- 
side the  vessel  walls  in  an  inflamed  area  associated  with 
pyogenic  conditions,  are  known  as  pus  cells). 

6.  Increase  in  number  of  fixed  cells  of  the  area  by  kario- 
kinetic  division.  They  become  cloudy,  from  infiltration  of 
albuminous  material  into  the  protoplasm.  Sometimes  fatty 
degeneration  takes  place.  On  epithelial  surfaces  these  changes 
lead  to  desquamation. 

Repair. — In  inflammation  of  long  duration  and  of  not  too 
great  intensity  new  formation  of  tissue  occurs.  Granulations 
are  formed,  which  are  composed  of  round  cells,  consisting  of  {a) 
leucocytes,  and  (/))  larger  epithelioid  cells  with  oval  nuclei, 
derived  chiefly  from  connective  tissue  cells,  and  which  ulti- 
mately hQ(:ome  Jibro-Uasts.  They  are  embedded  in  a  reticulum, 
and  permeated  with  a  network  of  capillary  vessels,  which  spring 
from  the  ends  of  existing  vessels  as  solid  buds.  These  form 
loops  and  become  hollowed  out  to  form  new  capillaries.  Later, 
the  round  cells  become  spindle-shaped,  and  their  fibrous  ends 
interdigitate  with  neighbouring  cells.  They  tend  to  shrink 
after  a  time,  and  cicatrization  is  said  to  take  place.  Pressure 
of  the  tissues  due  to  cicatricial  shrinking  causes  many  of  the 
new-formed  blood-vessels  to  become  obliterated,  and  tiie  part 
is  thus  left  avascular.  Nerves  also  may  be  implicated  in  the 
contraction,  and  irritation  and  pain,  or  destruction  and 
paralysis,  may  ensue. 
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Inflammation  and  Repair  of  Special  Tissues. 

Epithelium  is  repaired  by  multiplication  of  existing  cells  in 
the  vicinity.  Hair  and  naih  are  regenerated  from  existing 
roots.  In  muscle  and  tendon,  repair  takes  place  chiefly  by 
fibrous  tissue  filling  up  any  gap.  In  inflanmiation  of  hone,  the 
osteophytes  become  active,  and  absorption  of  the  bone  channels 
takes  place  to  some  extent,  leading  to  porosis ;  and  in  repair,  a 
corresponding  activity  of  bone  formation  occurs,  and  the  bone 
subsequently  is  left  dense.  Loss  of  substance  is  frequent] V 
made  up  by  development  of  bone  from  the  periosteuni. 
Inflammation  of  <jland  tissue  causes  subsequent  hardening  from 
fibrous  deposit,  but  there  may  be  proliferation  of  gland  cells, 
also,  as  in  the  liver  and  kidney. 

Peripheral  nerves  are  repaired  by  development  of  existing 
nerve  cells  ;  but  in  the  central  nervous  system  the  cells  do  not 
show  any  tendency  to  regeneration.  In  inflammation  in  the 
central  nervous  cavities  the  consequent  a?dema  often  gives 
rise  to  dangerous  pressure  effects. 

If  a  foreign  body  or  dead  piece  of  tissue  gives  rise  to  inflam- 
mation and  is  absorbable,  it  is  invaded  by  leucocvtes  and 
granulation  tissue;  it  becomes  absorbed,  and  eventually 
replaced  by  new  tissue,  which  shows  the  usual  tendency  to 
cicatrization.  If  the  body  is  non-absorbable,  it  is  surrounded 
by  granulations  and  becomes  encaj)suled  instead  ;  if  it  is  septic, 
an  abscess  forms  round  it. 


Terminations  of  Inflammation. 

(a)  Resolution,  i.e.  subsidence  of  all  the  phenomeiui,  when 
the  irritation  ceases  to  act.  The  exudation  of  serum  and 
leucocytes  is  absorbed  by  the  lymphatics  ;  fibrinous  exudation 
becomes  liquefied  and  also  absorbed,  and  some  of  the  fixed  cells 
disappear  in  fatty  degeneration.  The  vascular  system  and 
the  function  of  the  part,  arc  restored  to  their  normal'  con- 
ditions. 

{b)  Adherence  of  inflamed  surfaces,  from  coalescence  of 
adjacent  layers  of  granulation  tissue. 

(c)  Induration  in  the  more  chronic  forms,  when  there  is  a 
large  mass  of  new-formed  tissue,  with  a  tendoncv  to  conti-act  ' 

(^0  Necrosis  or  death  of  a  piece  of  tissue,  duetto  a  surround 
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iiig  zone  of  intiamuuitory  stasis  cutting  ott'  tlie  bloocl-sui)ply  to 
the  part. 

(e)  Suppuration. — (  Vide  p.  C.) 

Symptoms  of  Acute  Inflammation. 

{a)  Local. — Heat  and  redness  are  usually  present,  and  are 
due  to  the  increased  blood-supply  of  the  part.  The  greater 
flow  also  causes  at  first  increased  secretion  of  the  glands  in  the 
vicinity  supplied  by  the  same  vessels,  but  tliis  diminislies  as 
stasis  ensues.  Swelling  is  almost  constant,  and  is  due  to 
hyperremia  and  efl'usion  of  serum  ;  it  shows  pitting  on  pressure. 
Pain,  which  is  usually  throbbing  in  character,  is  due  to  pressure 
on  nerve-endings  by  distended  vessels  and  effused  fluid. 

(6)  General.— Rigors  are  often  the  earliest  signs,  varying 
from  a  feeling  of  chilliness  to  a  fit  of  shivering.  There  is 
usually  headache,  the  eyes  are  suffused,  the  bowels  constipated, 
tlie  appetite  is  lost,  the  tongue  white  and  furred,  the  skin  dry 
and  hot,  and  tlie  urine  high  coloured  and  scanty.  The 
temperature  rises  in  proportion  to  the  severity  of  the  inflam- 
mation, 99"-103°  F.  or  higher.  In  cases  of  suppuration  the 
temperature  curve  is  often  characteristic,  with  high  fever  at 
night  and  deep  remissions  in  the  morning.  The  pulse  is  full 
and  bounding,  and  its  rate  is  increased.  There  may  be  de- 
lirium. In  weak  [uitients  or  in  long-continued  inflammations, 
asthenic  or  typhoid  aijiuptoim  appear ;  when  the  pulse  is  soft 
and  weak,  the  tongue  covered  with  dark  sordes,  the  lips  are 
cracked,  diarrhoea  frequently  ensues,  and  a  tendency  to  forma- 
tion of  bed-sores,  heart  failure,  oedema  of  the  lungs,  or  constant 
delirium  is  common. 

Treatment  of  Acute  Inflammation. 

(a)  Local. — Remove  the  cause  of  irritation  ;  relieve  tension, 
by  opening  abscesses,  removing  foreign  bodies,  etc.  Favour 
return  of  normal  blood-supply  to  the  part,  by  rest,  elevation  of 
a  limb  ;  application  of  cold  in  the  early  stages  by  ice,  Leiter's 
tubes,  or  evaporating  lotions,  care  being  taken  to  avoid  lowering 
the  vitality  of  the  tissues  by  an  excessive  degree  or  length  of 
application.  Heat  and  moisture,  in  the  form  of  aseptic 
fomentations,  may  be  used  to  dilate  superficial  vessels,  in  order 
to  relieve  tension,  and  with  it  the  pain.    In  some  cases  local 
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bleeding  is  of  u«o  for.  the  same  purpose.  Astringent  lotions 
are  useful  to  constrict  superficial  vessels  in  mucons  surfaces. 

(/;)  Constitutional.— A  brisk  purge  is  given  to  empty  the 
bowels  and  prevent  absorption  of  toxic  waste-products  by  the 
colon.  The  diet  is  restricted  to  light  and  easily  digested  food, 
generally  liquids,  as  long  as  the  digestion  is  impaired  ;  dia- 
phoretics and  diuretics  may  be  given  to  eliminate  waste 
products  by  the  skin  and  kidneys.  Opium  is  used  (i.)  to  relieve 
pain,  (ii.)  \o  promote  sleep,  and  (iii.)  to  diminish  secretion, 
when  desired. 

In  asthenic  inflammation,  stimulation  should  be  employed 
— the  diet  consisting  of  strong  soups,  and  nourishing  and 
digestible  food  in  larger  quantity,  comijatible  with  the  powers 
of  digestion.  Nutrient  enemata  may  be  given,  and  strychnine 
and  alcohol  in  frequent  small  doses,  when  the  heart  is  weak. 

Chronic  Inflammation. — The  process  is  the  same  as  in  the 
acute  form,  but  the  source  of  irritation  remains  for  a  long  time 
and  is  usually  less  virulent.  So,  also,  the  dilatation  of  the 
vessels  continues,  proliferation  of  fixed  cells  progresses,  with 
continued  emigration  of  leucocytes,  while  new  vessels  are 
developed.  The  causes  are  often  to  be  found  in  tuberculosis, 
syphilis,  gout,  and  rheumatism,  in  certain  kinds  of  poisoning  ; 
in  passive  congestions,  causing  the  nntrition  of  the  cells  to  be 
impaired  ;  or  to  continued  infection  of  surfaces  by  pyogenic 
microbes. 

Symptoms  of  Chronic  Inflammation. — Swelling  is  marked, 
due  to  continuous  cell  proliferation,  exudation,  and  deposit  of 
fibrous  tissue.  Redness  is  less  noticeable  than  in  acute  in- 
flammation, but  the  skin  is  often  dusky  from  congestion,  or 
discoloured  from  blood  pigment  liberated  by  disintegration  of 
red  corpuscles.  Pain  is  less  severe,  but  aching  in  character, 
and  often  worse  at  night.  The  part  is  usually  warmer  than 
normal. 

Constitutionally,  the  patient  often  suffers  from  amcmia  and 
general  weakness.  There  may  be  signs  of  gout,  rheumatism, 
tuberculosis,  or  syphilis. 

Chronic  inflammation  may  end  in  resolution  with  permanent 
fibi'ous  thickening,  or  in  suppnratioii  or  ulceration. 

In  Treatment  of  Chronic  Inflammation,  the  chief  object  is 
to  remove  the  cause,  promote  absorption  of  inflammatory 
products,  and  re-establi-sh  the  normal  circulation  and  nutrition 
of  the  affected  part. 
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Constitutional  Treatment.  —  Xonrifihinu  Unnl,  fresh  aii-, 
pivl'cnibly  at  the  seaside  ;  tonics,  and  stimulauts  if  the  heart 
is  weak  ;  and  iodide  of  j)otassium  in  sy])hilitie  and  in  some 
non-syphilitie  diseases  to  promote  absorj)tion. 

Local  Treatment  consists  of  massage  and  movements  in  tlie 
case  of  adhesions ;  rest,  when  the  process  of  repair  is  not  fully 
establislied  ;  constant  pressure  by  cotton  or  rubber  bandages, 
or  by  strapping;  of  applicaticjn  of  iodine,  mercury,  or  blisters  : 
and  of  local  congestion  by  Piier's  elastic  bandaging.  This 
consists  in  fastening  one  or  two  turns  of  elastic  bandage 
round  a  limb  just  tight  enough  to  cause  blueness  and  swelling, 
if  pain  is  produced,  or  if  the  arterial  circulation  is  stopped,  the 
bandage  must  at  once  be  loosened  or  removed.  It  may  i)C  applied 
for  two  to  twenty-two  hours  a  day  depending  on  the  effect 
produced.  A  firm  bandage  may  be  applied  to  the  unaflccted 
lower  part  of  a  limb  to  prevent  unnecessary  (xsdema  at  that  place. 

SUPPURATION. 

Suppuration. — In  the  presence  of  pyogenic  microbes  in- 
flammation usually  goes  on  to  suppuration  instead  of  resolution, 
jjeucocytes  are  ctl'used  in  increashig  numbers,  and  tend  to 
degenerate  and  die.  The  toxins  produced  by  the  organisms 
exert  a  digestive  action  on  the  leucocytes  and  the  cells  of 
the  neighbouring  tissues,  and  thus  jfw.s  is  formed,  consisting 
of  li(/uu7'  jnm's,  i.e.  blood  serum,  and  pus  cells.  The  neigh- 
])ouring  fixed  cells  become  infiltrated  with  fibrinous  exudation, 
and  die  {co(U/idation  necnms) ;  the  cells  are  then  l)roken  up 
and  form  part  of  the  pus.  The  more  resistant  structures 
withstand  this  solvent  action  and  are  separated  as  sloiu/hs^. 

Pus  from  an  acute  abscess  is  a  thick,  creamy,  odourless 
Huid,  alkaline  in  reaction,  with  sp.  gr.  of  about  1030.  By  the 
microscope  it  is  seen  to  be  composed  in  large  proportion  of 
leucocytes,  mostly  polymorphonuclear,  some  of  which  are  alive. 
l)ut  many  dead  and  swollen  ;  there  is  also  a  detritus  of  cell 
granules,  fat,  and  filirin.  r)lood  or  blood-pigment  may  be 
present  from  erosion  of  small  vessels,  then  it  is  said  to  be 
stiniouK.  Where  there  is  much  fibrin  (as  in  cold  abscess),  it  is 
called  curd}! ;  seir/m,  when  it  consists  largely  of  serum  ;  and 
viucous,  when  it  is  mixed  with  mucus.  When  it  has  'n  feculeni 
odour,  that  is  generally  due  to  bacillus  coli. 

In  old  collections  of  pus  the  microbes  may  be  dead  and  no 
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longer  infective,  and  the  .symptoms,  being  continued  by  the 
toxins  only,  gradually  subside. 

An  abscess  is  a  purulent  collection  in  a  cavity  hollowed  out  by 
the  production  of  pus  among  the  soft  tissues.  It  may  be  acute 
or  chronic.  Empyema :  a  collection  of  pus  in  one  of  the 
natiu'al  eavitios  of  the  body. 

Pyogenic  Membrane. — A  name  formerly  given  to  the  layer 
of  granulation  tissue  and  fibrin  lining  an  abscess  cavity  of 
some  duration.  It  forms  a  protective  layer  against  invasion. 
In  a  tubercular  abscess  this  is  often  studded  with  tubercles, 
and  mav  contain  many  tubercle  bacilli. 

Miliary  Abscess.— Pin-point  abscesses  formed  by  a  nundjer 
of  separate  points  of  infection,  usually  from  the  blood  stream  ; 
called  so  from  their  resemblance  to  millet  seeds.  They  may 
increase  to  any  size.    (See  Pytemia.) 

Cellulitis.— Diffuse  suppuration  beneath  the  skin  or  between 
the  nuiscular  planes. 

Chronic  or  Cold  Abscess.— A  collection  of  soft  caseous 
matter  re^^emhling  pus,  and  formed  by  the  breaking  up  of  the 
tissue  cells,  usually  by  action  of  bacillus  tuberculosis.  It 
mav  be  formed  also  from  an  acute  abscess  in  which  the 
microbes  have  died  out. 

Purulent  Catarrh. — Discharge  of  pus  from  nmcous  mend)rane 
or  skiu. 

Cause  of  Suppuration  is  practically  always  pyogenic 
microbes  invading  the  tissues  or  wounds,  which  are  not  pro- 
tected by  sufficient  in\nunnty  against  their  growth  and  poisons. 
Small  collections  of  pus  cells  may  be  formed  from  other 
irritants,  but  they  arc  not  infective. 

Symptoms  of  suppuration  are  those  of  acute  inilammation 
with  marked  local  signs.  Constitutionally  thei-e  is  fever, 
usually  preceded  or  accompanied  by  rigors,  the  temperature 
being  "^high  at  night,  100  -103"  F.,  with  deep  remissions  in 
the  morning,  but  falling  rapidly  if  an  abscess  is  opened. 
Fever  may  be  absent,  especially  in  some  cases  of  peritonitis 
and  cerebral  abscess.  Lciicoa/foxis  is  usual,  i.e.  an  excessive 
number  of  leucocytes,  chicHy  polymorphonuclear,  a])pear  in 
the  blood  up  to  the  nund)er  of  15,000  to  30,000  per  c.mm., 
depending  on  the  amount  of  toxin  absorption  and  the  resistance 
of  the  body.  (In  very  powerful  infections  this  is  not  seen — 
nef/(tfii>e  c]u'miota.rii<.  There  is  also  a  physiological  leuco- 
cytosis  from  digestion  and  muscular  exertion,  which  must  be 
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avoided  by  taking  the  blood  count  at  isuital)]c  times. )  (ilycogcn 
reaction  is  seen  in  tlie  cells  and  fluid  of  the  blood  "in 
suppuration. 

Locally  there  is  pain  and  tlirobbing,  increased  l)y  anything- 
that  raises  the  blood  pressure  in  the  part ;  local  tenderness  : 
a^Iema,  with  pitting  of  the  s\n-face  on  pressure, — a  sign  of 
great  ini))ortance  in  deep-seated  supj^urations,  as  in  bone  : 
swelling,  at  hrst  diffuse,  becoming  more  localised  at  one  point ; 
redness  and  softening  increasing  :  fluctuation,  where  an  a})scess 
has  formed,— sometimes  not  felt,  if  the  pus  lies  beneath  a  dense 
fascia,  when  a  sensation  of  resistance  may  be  met  with. 

Continuation  of  suppuration  leads  to  a  disintegration  of  the 
surrounding  walls,  and  a  tendency  for  the  abscess  to  break 
through  at  its  weakest  part  :  this  is  called  poinfhif/  when  it 
distends  the  skin,  which  becomes  thin  and  duskv  in  colour. 
It  may  finally  burst  from  pressure  within  and  empty  itself  on 
to  the  surface,  or  in  certain  positions  into  one  of  the  cavities  of 
the  body;  where  blood-vessels  are  iuA'olved  severe  hremorrhage 
may  take  place. 

Round  an  area  of  su])puration  there  is  always  a  zone  of 
acute  inflammation,  less  intense  the  farther  it  "is  from  the 
centre  of  the  abscess. 

Diagnosis  of  Suppuration  is  made  from  the  above  symptoms. 
Sarcoma  with  involvonent  of  the  skin,  and  hernial  })rotrusions, 
have  been  mistaken  for  suppurations  ;  but  there  is  absence  of 
constitutional  signs,  and  the  history  is  usually  clear  enough  to 
prevent  the  mistake.  Aneurysms  sometimes  simulate  abscesses  : 
but  the  pulsation  is  characteristic. 

Terminations  of  Suppurations  : — 

1.  Absorption  of  pus  in  small  abscesses,  with  resolution 
(rare). 

2.  Ru])ture  of  abscess  through  the  skin,  witii  (a)  healing; 
(b)  formation  of  a  sinus,  or  (r)  fistula  ;  or  into  a  cavity  of  the 
body,  or  into  a  vessel. 

3.  Retention  of  pus  and  absor])tion  of  its  poisons,  leadino- 
to  sey)tic;emia  or  pyremia. 

Treatment. — As  soon  as  suppuration  is  diagnosed,  a  free 
incision  should  be  made  to  relieve  tension  and  empty  the 
cavity  of  pus.  An  exploratory  puncture  with  a  fine  trocar  is 
admissible  only  where  the  abscess  can  be  opened  directlv  in  the 
line  of  the  needle  track,  lest  the  parts  penetrated  should  be 
infected.     All  such  operations  must  be  done  with  antiseptic 
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pi'ecautioiis.  The  cavity  may  be  washed  out  with  an  aseptic, 
un irritating  fluid,  but  without  suflicient  pressure  to  cause 
infection  being  spread  into  the  softened  tissues  around.  Strong 
antiseptics  must  be  avoided,  as  they  cannot  disinfect  the 
cavity,  and  they  irritate  and  weaken  the  natural  resistance  of 
the  Hning  cells.  Incisions  must  be  free,  to  empty  all  pockets 
of  pus,  and  any  septum  must  be  broken  down.  For  suppura- 
tions in  a  part  crowded  with  important  delicate  structures 
Hilton's  method  may  be  used.  It  consists  in  cutting  through 
the  skin  and  fascia,  then  continuing  with  a  blunt  instrument, 
such  as  a  dressing  forceps,  which  can  be  opened  to  allow  the 
escape  of  pus.  A  director  may  be  used  for  the  same  purpose 
to  protect  the  underlying  parts  from  the  point  of  the  knife. 
^\  here  the  abscess  is  very  large  a  counter-opening  may  be 
made  to  ensure  better  drainage.  If  hremorrhage  takes  place, 
pressure  may  be  used,  or  adrenalin  may  be  applied. 

The  wound  should  be  packed  with  gauze  for  a  short  time,  or 
a  drainage  tube  inserted,  and  an  antiseptic  dressing  applied 
outside. 

Chronic  Abscess,  usually  tubercular  in  origin,  forms  slowly 
with  few  signs  except  swelling  and  generally  fluctuation.  There 
is  usually  a  distinct  wall,  lined  with  smooth  granulation  tissue, 
(the  so-called  pyogenic  membrane).  It  progresses  by  burrov/- 
ing  towards  the  most  dependent  point.  A  chronic  abscess  may, 
after  a  long  quiescent  stage,  be  subjected  to  injury,  wdien  the 
patient's  vitality  is  lowered,  and  it  may  commence  to  be  active 
again  ;  this  is  known  as  residual  abscess.  It  becomes  readily 
infected  by  pyogenic  organisms  if  opened  without  antiseptic 
precautions,  or  it  may  bo  infected  through  the  blood  stream, 
and  severe  toxaemia  results.  This  produces  hectic  fever,  and 
sometimes  amyloid  disease  of  important  organs,  with  a  grave 
degree  of  exhaustion. 

Diagnosis. — From  cysts,  simple  and  malignant  tumours, 
especially  lipoma  and  soft  sarcoma.  The  history  of  the  origin 
and  course  is  important. 

Treatment. — If  small,  it  should  V)e  wholly  excised  with  its 
wall  wiiere  possible,  and  treated  as  a  fresh  wound  ;  otherwise 
it  should  be  opened,  the  lining  wall  scra])ed  away,  and  the 
cavity  plugged  with  iodoform  gauze  and  allowed  to  granulate 
from  the  bottom.  The  edges  may  be  sewed  partially" together 
to  hasten  healing  ;  or  it  may  be  filled  with  iodoform  emulsion 
or  other  stimulating  fluid,  and  completely  sewed  up,  and  the 
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proc'L'ss  rcpcaU'cl  if  it  reHlls.      For  very  profuse  diseliarge  a 
tlraina;4e  tube  may  be  used. 

Sinus  is  an  open  track  left  by  the  opening  of  ;in  abscess  on 
to  the-  skin  or  mucous  memljrane,  or  by  an  unhealed  deep 
wound.  It  is  continuous  witli  an  abscess  cavity  or  suppurating 
wound,  and  its  lining  membrane  is  similar,  being  granulation 
tissue  ;  but  the  inflammation  is  less  intense,  and  the  tendency 
to  heal  is  greater. 

Cause. — Is  usually  the  presence  of  a  foreign  body  harbouring 
microbes,  such  as  a  drainage  tube  left  in  too  long,  or  a  piece  of 
necrosed  tissue,  especially  bone  ;  frecpiently  also  tubercle  or 
malignant  disease  in  the  walls  of  the  track.  The  orifice  is 
often  hidden  in  a  papilla  of  exuberant  granulation  tissue. 

Treatment. — Remove  the  source  of  irritation,  leaving  the 
walls  smooth  to  obviate  the  lodgment  of  pyogenic  microbes  ; 
where  possible  the  whole  simis  should  be  excised  and  the 
wound  closed.  Otherwise  it  sliould  be  treated  in  the  same  way 
as  a  chronic  abscess.  In  some  cases  a  drainage  tube  must  be 
inserted,  when  the  wound  may  be  irrigated  frequently  with  a 
weak  antiseptic  lotion,  to  act  (a)  by  removing  pus  mechanically, 
and  (/>)  by  stiimdating  the  discharge  of  serum  with  the  same 
object  in  view.  Hydrogen  ])eroxidc  by  its  effervescence  acts  in 
the  same  way.  Astringents  may  be  used  to  keep  down  granu- 
lations and  so  prevent  the  retention  of  microbes.  Cojjper 
sulphate  and  silver  nitrate  are  useful  for  this  purpose.  Further 
infection  is  ])revcnted  by  using  antiseptic  precautions  and 
covering  the  parts  with  a  sterile  dressing. 

Fistula  is  a  track  leading  from  one  sm-face  of  skin  or 
mucous  mem])rane  to  another,  or  from  skin  to  mucous  surface  : 
it  may  be  lined  with  epithelium  throughout,  mdess  part  of  it 
is  ulcerated. 

Cause. — i't)  Congenital,  from  defective  development  :  (//) 
from  accidental  injury,  with  a  temporary  formation  of  sinus, 
becoming  later  a  fistula  by  the  covering  of  its  walls  with 
epithelium  ;  or  (r)  from  intentional  formation,  for  the  relief  of 
certain  symptoms. 

Treatment. — Is  similar  to  that  of  sinus,  but  excision  of  the 
track,  with  suture  of  the  woiuid  at  botli  surfaces  of  skin  or 
mucous  membrane,  is  to  be  preferred. 

Cellulitis  is  suppuration  in  the  loose  (cellular)  connective- 
tissue  planes  of  the  body,  wherever  they  exist  (I'lde  Erysipelas, 
etc.). 
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Cause. — Pyogenic  microbes,  pure  or  niixctl  with  others,  the 
infection  occurrinu'  from  a  wound  or  even  a  prick,  or  arising 
from  the  spread  of  an  existing  abscess. 

Pathologically  it  is  similar  to  suppuration  elsewhere,  but 
from  lack  of  limiting  tissue  it  tends  to  spread  rapidly  and 
widely,  thus  cutting  off'  blood-supply  of  large  tracts  and  leading, 
to  formation  of  sloughs,  and  to  involve  lymphatic  vessels  and 
glands  eai-ly. 

Symptoms  are  those  of  suppuration  with  severe  constitu- 
tional ett'ects  from  absorption  ;  and  the  local  signs  are  less, 
owini:;  to  want  of  tension,  the  cliief  being  great  oedema,  redness, 
and  stifthess  of  surrounding  muscles. 

Diagnosis. — Fron\  simple  oedema,  myxa:dema,  and  elephan- 
tiasis, l)y  the  history  and  special  symptoms. 

Treatment. — Free  incisions  into  the  parts,  where  necessary, 
by  Hilton's  method  ;  drainage  by  tubes  or  gauze  ;  aseptic, 
absorbent,  and  unirritating  dressings  ;  rest  ;  artificial  congestion 
(Bier)  ;  in  severe  cases  amputation  of  a  limb  maybe  necessary. 
Constitutionally,  nourishing  light  food,  stinudation,  and  iron 
tonics. 

Suppuration  on  a  surface  of  mucous  membrane,  serous 
membrane,  and  skin. 

(a)  Muco-purulent  Catarrh. — Discharge  of  mnco-pus  from 
an  inflamed  nuicous  membrane  (^i/V/f- (Jonorrha'a,  Appendicitis, 
etc. ). 

Cause. — Microbes  are  always  present  as  exciting  cause; 
predisposing  causes  arc  wounds  or  irritation,  often  with  passive 
congestion  of  the  part  in  addition  ;  or  previous  destruction 
of  the  protective  superficial  layers  of  tlie  nf)rmal  mucous 
membi'ane. 

Pathologically,  it  consists  of  inflammation,  witii  microbes 
and  pus  collecting  in  the  deeper  layers  of  nnicous  mend)ranc 
and  the  submucous  tissue,  and  peneti'ating  to  the  surface. 
There  is  at  first  great  increase  of  secretion  of  mucus  ;  then 
degeneration  and  destruction  of  the  cells  which  are  replaced 
by  round  cells  ;  and,  finally,  by  granulation  tissue.  The  surface 
is  covered  with  necrosing  cells  and  fibrin  mixed  with  mucus 

Symptoms. — Local  :  in  sensitive  parts,  burning  and  dry- 
ness. (Jcneral  :  fever,  and  other  signs  of  inflammation,  loss  of 
function  of  the  part;  absorption  of  toxins,  or  I'ctention  of 
products. 

Terminations.  —  Resolution,  wdien  inflammation  subsides, 
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by  regeneration  of  tlie  remaining  niucou.s  cells,  and  ]-e[)lacenicnt 
from  the  adjacent  ones  ;  loss  of  mncous  membrane,  replaced 
by  connective  tissue  covered  with  thin  layer  of  scpiamous 
epithelium,  causing  loss  of  function  and  weakness  of  the  part 
against  subsequent  invasions  :  cicatrization  with  shrinking 
of  the  new  -  formed  tissue,  leading  to  strictures  or  to 
epithelioma  ;  necrosis  of  mucous  membrane  (esp.  in  intestine), 
leading  to  extravasation  :  penetration  of  microbes  through  the 
wall  {e.<j.  peritonitis) ;  retention  of  products  {ejj.  empyema) ; 
involvement  of  important  organs  or  blood-vessels. 

Treatment. — Strengthen  the  general  health  :  and  locally 
apply  astringents  to  the  mucous  membrane  if  it  is  accessible, 
with  drainage  of  secretion. 

(/;)  Sero-purulent  Catarrh. — Discharge  of  pus  mixed  with 
serum  from  a  serous  membrane. 

Causes. — Predisposing  :  anything  that  Aveakens  the  bodily 
resistance,  chill,  irritation,  exhaustion,  etc.  Exciting  :  microbes 
of  various  kinds,  esp.  bacillus  coli  and  diplococcus  pneumonia). 

Pathologically. — It  is  similar  to  the  preceding,  but  there  is 
a  greater  tendency  to  the  production  of  fibrin,  which  adheres 
to  the  walls,  and  to  formation  of  adhesions  on  resolution,  where 
there  has  been  much  destruction  of  serous  membrane. 

Symptoms.  —  Pain  is  striking  and  sharp,  l)ecoming  less 
acute  as  the  parts  are  covered  with  fibrin,  or  the  nerve-endings 
are  destroyed.  Constitutionally,  there  are  the  usual  signs  of 
inflammation. 

Terminations. — Resolution  without  loss  of  function  ;  adhe- 
sions or  strictures  ;  empyema. 

Treatment. — Evacuation  of  the  fliiid  :  rest ;  absorption  of 
secretion  as  it  is  made  {^ride  Special  Inflammations). 

(o)  Pustulation.  —  Suppiu-ation  taking  place  in  minute 
ai'eas  of  the  dee])er  layers  of  the  skin.  The  superficial  cells  of 
the  rete  Maljnuhi  are  destroyed,  and  the  tougher  stratum 
corneuvi  is  pushed  up  by  a  drop  of  pus  to  form  a  pustule  or 
pock.  Resolution  may  occur,  or  the  surface  breaks,  and  a 
small  punctate  ai'ea  of  granulation  is  left  bare.  This  on 
healing  leaves  a  cicatrix  according  to  the  size  and  depth  of  the 
pustule. 

Cause. — Microbes  lodging  in  the  deep  layers  of  the  skin 
(gland  ducts,  hair  follicles,  cracks  in  the  horny  layer,  etc.) 
normally  inactive,  but  multiplying  in  presence  of  small  wounds 
or  inflammations,  especially  in    the   presence  of  heat  and 
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moisture.  It  may  occur  in  course  of  small-pox,  etc.,  but 
pyogenic  microbes  are  found  to  be  present. 

Symptoms. — A  minute  area  of  suppuration  is  seen,  with  an 
areola  of  iutiammation  ;  it  is  often  multiple. 

Treatment. — Open  the  pustule  by  incision,  or  slicing  olT 
the  top,  to  leave  an  open  wound  ;  apply  absorbent  antiseptic 
dressing  to  prevent  accumulation  of  pus  and  the  spread  of  the 
pustule. 

Purulent  Catarrh.  —  Suppuration  from  the  deep  layers 
of  the  skin,  similar  in  origin  to  the  above,  but  involving  a 
larger  area,  the  cause  being  of  the  same  nature. 

Pathologically  it  is  not  different  except  that  the  signs  are 
all  more  marked  and  the  destruction  of  the  skin  more  wide- 
spread. 

Symptoms. — Burning  sensation  and  stiffness ;  tenderness, 
when  the  surface  is  rawed.  Constitutional  symptoms  vary 
with  the  extent  of  the  injury  to  the  skin.  Where  the  inflam- 
mation is  confined  to  the  superficial  layers  it  often  causes  great 
pain  on  account  of  the  many  nerve-endings  involved. 

Treatment. — Absorbent,  unirritating  dressings,  preferably 
dry,  are  applied  ;  moist  dressings  may  be  used  if  scabs  form, 
to  prevent  the  retention  of  pus ;  the  young  granulations  must 
be  protected  from  injury.  In  the  later  stages  of  healing, 
when  the  epithelium  is  hardening,  unguents  may  be  used 
with  the  precautions  that  the  part  and  the  ointment  are  both 
aseptic. 

ULCERATION. 

Ulceration  is  suppuration  involving  the  whole  depth  of  the 
skin  or  mucous  membrane,  and  penetrating  to  the  subjacent 
layers. 

Pathologically  there  is  an  area  of  suppuration,  like  the 
foregoing,  originating  in  the  same  way,  or  formed  by  the 
failure  of  a  wound  or  abscess  to  heal.  The  whole  depth  is 
infiltrated  with  pus  cells,  and  degeneration  of  the  tissue  cells 
takes  place  {molecular  death),  with  formation  of  small  sloughs 
and  effusion.  The  primary  irritation  tends  to  produce  a 
reactionary  formation  of  granulation  tissue  at  the  edges  and 
base ;  but  if  the  irritation  is  intense,  destruction  progresses 
faster  than  the  healing  process,  and  in  bad  cases  it  may 
penetrate  to  the  deepest  layers  of  the  body,  laying  bare  a  wide 
extent  of  bone  or  other  structures.    Healing  and  cicatrization 
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take  place  ;is  in  other  ^sllppul•ation.s  when  tlie  source  of  irrita- 
tion is  removed. 

Cause.  —  l^yogenic  microbes.  Stapiiylococci  are  pi'esent 
always  in  the  skin,  and  may  become  active  when  the  skin  is 
injured,  or  the  resistance  of  its  cells  is  lowered  by  any  con- 
stitutional cause,  such  as  : — 

1.  Poor  living,  bad  hygiene,  old  age,  ill  health,  especially 
an  a)  mi  a. 

2.  Specific  diseases — tuberculosis,  syphilis,  scurvy. 

3.  Local  disturbance  of  the  circuhition,  from  congestion 
(esp.  by  varicose  veins,  and  cicatrices  from  former  injuries), 
diminisiied  arterial  supply  (from  athei'oma,  etc.),  or  pressui'e. 

4.  Damp  and  dirty  condition  of  tiic  skin. 

Progress. — (a)  Healing  by  granulations  from  the  base  of  tiie 
ulcer,  until  thev  reach  the  level  of  the  surroundinu'  skin  : 
subsetpient  contraction,  with  approximation  of  the  edges.  A 
layer  of  epithelium  spreads  over  it  fi-om  the  edges,  and  if  any 
patch  of  epithelium  is  left  in  the  middle  it  also  spreads  out- 
wards. The  resultant  scar  consists  of  fibrous  tissue  and  a  thin 
layer  of  epithelium.  'JMiis  contains  very  few  vessels,  no  nerves, 
hairs,  or  glands  ;  it  is  weak  and  easily  broken  down  ;  and  liable 
to  ulceration,  eczema,  keloid,  epithelioma,  and  to  itching  and 
\rdiu. 

{!))  Extension  to  deeper  layers,  involving  important  struc- 
tures such  as  l)l()od-vessels,  leading  to  dangerous  hicmorrhage, 
or  the  intestinal  walls,  leading  to  peritonitis. 

(f)  A  stationary  condition  without  extension  may  be 
established,  and  a  large  amount  of  cicatrization  may  take  place 
at  the  edges  ;  but  healing  docs  not  progress,  and  all  the  new- 
formed  cells  die  oft"  at  the  surface  and  fall  oflf  as  pus  cells. 

Varieties  of  Ulcers  : — 

Simple  healing  ulcer  InHammatorv         S/m-ifir — 

h^xubcraut  Sloughing  Tubei-cular 

(Edematous  Phagedfcnic  Syphilitic 
Callous  Venereal 
Vai'icosc  Scorbutic 
Iri-itable  Maliunant 


Simple  healing  Ulcer.  In  this  the  edges  are  shelving  and 
covered  with  a  bluish  enithelium.    The  base  is  covered  \vith  a 
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level  layer  of  healthy  and  clean  red  granulations,  discharging  a 
small  amount  of  serinn  and  a  few  pus  cells.  The  surrounding 
skin  is  healthy,  and  the  ulcer  gets  steadily  smaller. 

Treatment  consists  of  rest  and  gentle  pressure,  with  pro- 
tection from  irritation  by  bland  aseptic  dressings.  If  the  dis- 
charge is  slight,  dry  absorbent  wool  or  gauze  may  be  used  : 
but  if  profuse,  a  scab  is  apt  to  form  under  that  and  retain  tlie 
secretion,  and  thus  arrest  healing.  In  these  cases  several 
layers  of  lint  or  gauze,  well  wrung  out  (jf  boracic  acid  solution, 
should  be  i)laced  on  the  idcer  and  covered  with  gutta-percha 
ti.ssue.  The  drcssino;  should  be  thick  enough  to  absorb  a  con- 
siderable  amount  of  discharge,  and  should  be  changed  before 
it  is  saturated,  or  it  will  act  like  a  scab.  Tlie  new-formed 
epithelium  may  be  covered  with  "protective,"  |)erforated  to 
prevent  the  discharge  being  retained  beneath  it.  When  tlie 
ulcer  is  very  large,  it  may  be  grafted,  if  possible  with  whole- 
skin  grafts,  to  obviate  subsequent  contraction. 

Exuberant  Ulcer  has  healthy  edges,  but  the  granulations 
rise  above  the  surface  of  the  surrounding  skin  ;  the  discharge 
is  purulent,  and  the  granulations  are  dark  red  and  bleed  easily. 
The  cause  is  congestion,  due  mostly  to  excessive  contraction  at 
the  edges  causing  pressure  on  the  small  veins. 

(Edematous  Ulcer  has  healthy  edges,  but  the  granulations 
are  soft,  flabby,  and  raised  ;  discharge  is  sero-purulent  and 
profuse.    Tlie  cause  is  the  same. 

Treatment  in  both. — Uniform  pressure,  and  astringents 
locally  (co])per  sulphate,  silver  nitrate,  zinc  sulphate,  etc.). 

Callous. — Hard  condition  occurs  in  neglected  and  old  ulcers, 
common  in  varicose  ulcers  of  the  leg.  The  edges  are  tliickened, 
smooth  and  white,  from  long  inflammatory  cicatrization  ;  tliey 
are  hard  and  gristl}',  insensitive,  and  in  shape,  steep  and 
abrupt.  The  base  has  few  or  no  granulations,  and  discliargcs 
serum,  blood,  and  little  pus  ;  and  it  siiows  little  or  no  tendency 
to  heal.  ,  Tlie  surrounding  tissues  are  thickened,  and  the  skin 
often  leathery  and  deeply  })igmcntcd. 

Treatment  consists  of  softening  of  the  edges  with  moist 
dressings  ;  uniform  pressure  by  Martin's  bandage,  strapping, 
etc.  ;  incisions  into  edges,  to  allow  freer  circulation  ;  stimu- 
lating dressings — antiseptic,  but  not  too  strong;  or  the  ulcer 
may  be  completely  excised,  and  the  surface  covered  with  skin 
grafts. 

Varicose  Ulcer  is  associated  with  varicose  veins,  and  is  common 
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in  tlie  legs,  ospeciully  when  the  small  venules  in  the  skin  are 
involved.  There  is  at  first  congestion,  then  exudation,  and 
often  eczema,  and  deeply  penetrating  ulceration.  This  leads 
to  spread  of  the  inflammatory  process  in  the  adjacent  veins 
(phlebitis),  and  so  it  progresses.  Inflammatory  thickening 
increases  the  congestion,  and  cuts  off'  arterial  supply,  tluis 
adding  to  the  weakening  conditions,  which  are  also  intensified 
by  any  injury  to  the  skin.  The  ulcer  is  liable  to  destroy  the 
wall  of  a  varicose  vein,  and  lead  to  alarming  hfcmorrhage. 
The  skin  is  dusky,  congested,  and  often  discoloured  by  brown 
stains,  which  are  due  to  destruction  of  red  blood  cells  and 
freeing  of  their  pigment  (cf.  Syphilis).  These  ulcers,  if 
neglected,  are  the  most  common  origin  of  callous  ulcers. 

Treatment  consists  in  disinfection  of  the  ulcer  by  continued 
application  of  weak  antiseptic  dressings,  frequently  renewed 
before  they  arc  saturated  with  discharge,  or  of  a  continuous 
antiseptic  bath  ;  of  application  of  oxygen,  or  exposure  to 
filtered  air  ;  of  firm  pressure  on  the  superficial  veins  above  and 
below,  with  Martin's  or  other  bandage  ;  of  operations  on  the 
affected  veins  to  relieve  congestive  pressure,  with  careful 
precautions  to  prevent  infection  entering  them  ;  of  strapping 
to  keep  the  edges  of  the  skin  from  dragging,  and  to  favour  the 
spread  of  epithelium,  care  being  taken  that  no  discharge  is 
allowed  to  accumulate  beneath  it,  by  using  a  perforated  strap- 
ping and  very  frequent  changes. 

Perforating  Ulcer  is  an  ulcer  of  the  sole  of  the  foot,  associated 
with  diseases  of  the  nerve  supplying  the  part. 

Irritable  Ulcer  is  a  small  ulcer  with  its  nerve-endings 
exposed,  causing  great  pain,  and  found  usually  at  the  edge  of 
the  anus,  or  over  the  maleolus,  and  occurring  chieflv  amons: 
neurotic  women. 

Treatment. — Cauterisation,  or  incisions  round  it,  to  cut  the 
affected  nerves. 

Inflammatory  Ulcer  is  where  it  becomes  inflamed  by 
further  irritation,  especially  by  retention  of  its  discharge  ;  or 
occurring  in  persons  suffering  from  alcoholism  and  the  like. 
The  ulcer  has  all  the  signs  of  inflammation,  and  its  discharge 
is  increased  and  purulent.  The  edges  break  down  and  become 
undermined,  and  healing  stops.  The  surrounding  skin  is 
inflamed,  and  great  pain  is  felt. 

Treatment. — Rest  and  elevation  of  the  part ;  removal  of 
the  source  of  irritation  by  absorbent  dressings  or  otherwise ; 
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soothing-  applications,  moist  heat,  etc.  ;  later,  astringents  are 
used,  and  the  ulcer  treated  as  other  ulcers. 

Sloughing  Ulcer  is  a  further  degree  of  the  preceding,  with 
more  tendency  to  formation  of  sloughs.  These,  if  not  com- 
pletely separated,  should  be  snipped  away. 

Phagedsenic  Ulcer  (not  common  nowadays,  but  met  with 
chietly  in  venereal  ulcerations),  a  rapidly  spreading  ulcer,  with 
formation  of  wide  sloughs  and  penetration  to  the  cellular  tissue. 
The  floor  is  grey  and  sodden,  and  often  bloody  ;  the  edges  are 
eaten  away,  and  the  surrounding  skin  very  inflamed.  Con- 
stitutional signs  are  usually  severe  {vide  Venereal  Ulcer, 
Hospital  (langrene,  etc.) 

Treatment. — Painless  and  antiseptic  cautery  with  pure 
carbolic  acid,  which  is  neutralised  afterwards  with  alcohol  ; 
continuous  antiseptic  baths,  or  frequent  renewal  of  antiseptic 
dressings  ;  free  incisions  where  there  is  cellulitis  ;  amputation  of 
a  limb  if  necessary;  constitutional — iron,  and  antistreptococcic 
serum  when  the  ulcer  is  due  to  a  streptococcus,  should  be 
administered. 

The  xjjecijic  idcers. 

Tubercular  Ulcer,  usually  of  the  a)dematous  type.  It 
occurs  in  tul)ercul()sis  affecting  any  surface,  and  shows  a 
tendency  to  heal,  but  to  break  down  again,  sometimes  liealingon 
one  side,  and  spreading  on  the  other.  The  edges  are  healthy  ; 
or  in  spreading  conditions,  the  skin  is  often  greatly  thinned, 
dusky  in  colour,  and  deeph^  undermined.  The  floor  is  pale, 
the  granulations  are  (Ddonatous,  and  there  are  sometimes 
sloughs  in  the  middle  from  poor  blood-supply.  Where  there 
is  nuich  discharge,  as  at  the  mouth  of  a.  sinus,  the  granulations 
are  very  large  and  Hal)by  {r/(/e  'tuberculosis.  Lupus, 
etc.). 

Pathology.  -It  is  due  to  formation  of  tubercles,  originating  in 
the  skin,  with  subsequent  ulceration,  or  from  t(d)ercular  masses 
breaking  down  and  leaving  an  unhealed  "  tubercular  sinus." 

Treatment.  —  Excision  of  the  ulcer  wherever  possible, 
followed  if  necessary  by  skin  grafting;  where  impossible, 
thorough  scraping,  followed  by  cautery  with  carbolic  acid  or 
lieat ;  application  of  iodoform  and  antiseptic  dressings.  Sun- 
light, Finsen-light,  X-rays,  high  frequency  currents,  i-adiuni- 
rays  are  all  expensive,  and  unsuitable  except  in  superficial 
lupus.     Tuberculin   (H)   produces  a   local   reaction  which 
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helps  healing.  Though  tubercular  ulcers  are  often  very 
cural)le,  recurrences  are  also  common. 

Syphilitic  Ulcers  occur  in  secondary  syphilis  from  involve- 
ment of  the  skin  in  the  disease,  and  more  commonly  in  tertiary, 
from  breaking  down  of  a  gumma  {vide  Syphilis). 

"When  the  ulcer  is  superficial,  the  edges  are  "  punched  out "  : 
the  base  is  covered  with  slougiis  or  scabs,  and  the  surrounding 
skin  is  red.  In  shape  it  is  circular,  and  being  multiple,  the 
tendency  is  to  coalesce  and  form  irregular  patterns  {serpiginous 
ulcer),  and  it  tends  to  heal  at  one  side  and  s])read  on  the 
other.  When  due  to  breaking  down  of  a  gumma  the  ulcer  is 
deep  and  of  any  shape.  The  base  is  covered  Avith  greyish, 
broken-down  gummatous  tissue.  The  edges  are  clean-cut  or 
undermined.    The  surrounding  skin  is  often  brown  in  patches. 

Treatment. — Antiseptic  dressings,  removal  of  sloughs,  and 
antisyphilitic  treatment. 

Chancroid  (venereal)  ulcer,  occurs  from  non  -  syphilitic 
infection  of  the  genitals.  It  may  become  phagedajnic.  Tiiere 
is  usually  a  profuse  discharge  of  pus  and  enlargement  of  the 
inguinal  glands  (ybuho). 

Scorbutic  occurs  in  scurvy.  The  granulations  are  large, 
dusky,  and  bleed  freely;  the  base  often  foul. 

Treatment. — That  of  ordinary  \ilcers,  and  antiscorbutic 
measures. 

Rodent  Ulcers  and  other  malignant  ulcers  {vide  vuider 
Tumours). 

Skin  Grafting. — (a)  Reverdin's  method,  for  small  ulcers. 
A  small  piece  of  epithelium  is  snipped  oft' a  purified  part  of 
the  skin,  and  cut  into  bits  the  size  of  a  pin's  head.  The  ulcer 
is  made  as  aseptic  and  healthy  as  possible,  by  previous 
dressing,  and  rubbed  to  make  it  raw,  with  pressure  a])])lied 
afterwards  to  stop  all  bleeding.  The  small  pieces  are  then 
planted  on  the  surface,  base  downwards.  A  layer  of  sterilised 
"protective,"  well  perforated  to  drain  off"  discharge,  is  applied, 
and  covered  with  absorbent  gauze  firmly  bandaged  in  place. 
In  five  days  the  grafts  siiould  be  growing  visibly,  and  each 
graft  mav  be  expected  to  cover  ultimately  an  area  the  size  of  a 
six])ence.  At  the  same  time  this  stimulates  the  spread  of 
epithelium  from  the  edges.  Any  antiseptic  used  to  pre])are 
the  parts  or  instruments  must  be  thoroughly  rinsed  oft'  with 
sterile  saline  solution,  as  contact  with  the  grafts  leads  to 
their  destruction. 
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(b)  Thiersch's  grafts  for  larger  ulcers.  Thin  layers  of 
epidermis  are  sliced  oft"  the  thigh  or  arm,  large  enough  to 
cover  the  ulcer  completely.  The  razor  is  kept  wet  with  saline 
solution  to  prevent  the  grafts  from  curling,  and  the  skin  may 
be  kept  level  .by  pressing  on  it  with  a  flat  instrument.  The 
surface  of  the  ulcer  is  prepared  as  in  the  former  method,  and 
the  layers  "of  epidermis  are  spread  over  the  whole  area,  over- 
lapping the  edges  and  each  adjacent  piece.  The  whole  layer 
takes  root  if  it  is  in  contact  with  freshened  granulations  and  if 
the  parts  are  aseptic.  A  similar  dressing  is  applied  and  the 
same  precautions  are  taken  as  in  Reverdin's  method.  Con 
traction  of  the  cicatrix  is  less  than  in  the  former  way,  but  the 
scar  is  similar  to  an  ordinary  cicatrix.  TJic  part  supplying  the 
graft  is  dressed  like  a  superficial  burn. 

(r)  Wolfe-Krause  method  of  whole  skin  grafts.  A  piece 
of  healthy  ])uriHed  skin  rather  larger  than  the  ulcer  is  dis- 
sected off  along  with  its  subcutaneous  tissue.  The  under 
surface  is  dissected  clean,  removing  especially  all  the  fat.  The 
l)ase  and  edges  of  the  ulcer  are  dissected  or  scraped  away,  the 
bleeding  is  stopped,  and  the  graft  is  accurately  adjusted.  A 
few  sutures  are  inserted,  and  the  parts  treated  as  a  fresh 
wound.  The  graft  is  nom-ished  by  the  fluid  exudation  until 
new  blood-vessels  penetrate  from  the  edges.  A  whole  skin 
graft  contracts  very  little,  and  a  true  skin  surface  is  obtained, 
sometimes  of  considerable  size.  A  convenient  place  to  furnish 
the  graft  is  the  chest  Avail  over  the  ribs,  where  the  tissues  arc 
lax  ;  the  w(Muid  is  sutured,  and  heals  readilv. 

{(I)  Sliding  grafts  are  taken  in  a  similar  way  from  the 
skin  adjacent  to  the  ulcer,  but  leaving  a  pedicle  attached,  to 
ensure  a  vascular  supply.  The  part  left  bare  should  be 
sutured  if  ])Ossible,  or  may  be  treated  as  a  granuhiting  wound. 

{e)  Mucous  membrane  may  be  used  for  grafting  in  a  similar 
way  :  the  men)brane  of  lower  animals  being  sometimes  used,  as 
for  repair  of  the  urethra,  etc. 

GANGRENE. 

Gangrene  is  death  of  tangible  portions  of  the  tissues,  but 
the  term  is  usually  ap})]ied  to  death  of  a  limb. 

Slough,  a  dead  piece  of  tough,  soft  tissue,  ejj.  skin,  tendon, 
etc. 

Necrosis  is  a  term  often  applied  to  dead  bone  in  particular; 
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a  loose  piece  of  dead  bdiie  in  a  cavity  is  called  a  sequestrum : 
if  ill  the  form  of  a  surface  scale,  it  is  called  an  exfoliation  ; 
caries  is  ulceration  of  spon<iy  bone. 

Cause  of  Gangrene. — In  all  cases  it  is  due  ultimately  to 
stoppage  of  the  circulation,  arising  from  obstruction  of  arteries, 
veins,  or  both. 

Predisposing  causes  are  interference  with  the  general 
circulation,  from  weak  heart's  action  arising  from  old  age, 
exhaustion,  fatty  degeneration,  and  other  diseases  of  the  heart, 
aniEiiiia,  diabetes,  and  Bright's  disease. 

Immediate  Causes. — 1.  Direct  injury  from  crushing  of  the 
limb  or  part ;  from  burns  or  scalds,  and  frost-bites ;  from  the 
action  of  acids  and  alkalis  :  from  pressure,  such  as  bed-sores, 
strangulation  of  intestines  by  hernia,  bands,  or  twists,  or  of 
tumours,  fractures,  dislocations,  of  foreign  bodies  or  cicatrices, 
of  tight  bandages,  tourniquets,  and  badly  fitted  splints. 

.2.  Inflammatory  obstruction  with  thrombosis  due  to 
microbes  of  suppuration,  erysipelas,  carbuncle,  phagediiena, 
noma,  etc. 

3.  Arterial  or  venous  obstruction  from  injury  or  disease  of 
a  main  vessel,  especially  where  there  is  a  defective  anastomosis, 
or  from  ligature,  where  the  collateral  circulation  is  not  estab- 
lished quickly  enough. 

4.  Obstruction  of  the  smaller  arteries,  by  arterio-sclerosis 
leading  to  thrombosis ;  by  arteritis  obliterans  ;  by  spasm  of 
arterioles  from  Raynaud's  disease  ;  or  from  ergot,  and  from 
carbolic  acid  applications. 

AYheu  the  parts  die  slowly  with  evaporation  of  the  fluids, 
dry  gangrene  occurs  ;  when  rapidly,  with  the  veins  congested, 
moist  gangrene.  The  process  is  the  same  in  both,  varying 
only  ill  time  and  in  the  ainouut  of  decomposition. 

Moist  Gangrene. — In  a  limb  dead  of  gangrene,  when  the 
fluids  remain  in  the  tissues,  the  usual  signs  appear  as  in  a 
body  after  death  :  there  is  loss  of  pulsation,  warmth,  and  sen- 
sation ;  the  colour  becomes  mottled,  then  stained  red  with 
exuded  hremogloljiu,  changing  to  purple  and  green  ;  the  skin 
becomes  soft,  wet,  and  slimy,  and  the  epidermis  is  separated 
from  the  corium  ;  decomposition  begins,  with  breaking  down 
and  liquefying  of  the  tissues,  ultimately  exposing  the  bone  ; 
there  is  discharge  of  foul  fluid  with  an  ott'ensive  smell. 

Dry  Gangrene,  when  the  process  is  gradual,  with  the  blood 
cut  ofl'  at  the  arterial  side,  the  parts  affected  dry  up  as  they 
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die.  The  tissuess  ai-e  bloodless  if  cut  into;  the  skin,  at  first 
white  and  greasy,  turns  brown,  tlien  black,  and  hard  and  dry, 
and  the  soft  tissues  become  muuunitied. 

The  line  of  demarcation  is  a  zone  of  inliamniation  which 
separates  tlie  dead  part  from  the  hving  ;  at  first  it  is  irregular, 
but  later,  wlien  the  process  is  established,  it  forms  a  definite 
line.  This  is  followed  by  ulceration,  the  line  of  separation, 
which  forms  a  sulcus  between  the  two  parts.  The  dead  tissue, 
if  still  attached,  by  causing  further  irritation,  may  lead  to  the 
spread  of  inflammation  upwards,  and  a  second  line  of  de- 
marcation may  be  formed.  The  jjoisons  i'ormed  by  the 
decomposing  tissues  are  absorbable,  and  may  cause  severe 
constitutional  symptoms. 

Symptoms  are  those  of  inflammation,  with  toxjemia  from 
absorption.  Locally,  the  limb  is  apparently  dead  or  dying  ; 
there  is  severe  pain  in  the  part,  probably  due  to  ischtcmia, 
shifting  to  the  point  of  ulceration  as  the  limb  dies.  When  the 
line  of  demarcation  is  not  yet  defined,  the  living  part  may  be 
distinguished  from  the  dead  by  being  tender,  inflamed,  and 
red,  with  temporary  pitting  on  pressure,  and  sensitive  on 
pricking.  The  dead  part  is  cold  and  insensitive,  pale  and 
bloodless,  and  the  skin  dry  and  hardening,  in  dry  gangrene  ; 
while  in  moist,  the  skin  is  reddish  purple,  darkening  in 
colour,  soft  and  Habby,  and  a  permanent  pit  is  left  on  pressure, 
and  a  fovd  brownish  fluid  exudes  on  cutting  into  the  part  : 
pulsation  is  absent  in  both. 

General  Treatment  of  Gangrene. — The  primary  object  is  to 
prevent  sepsis  and  putrefaction.  The  surface  of  the  gangrenous 
part  must  V^e  disinfected  as  thoroughly  as  possible  [vide  Treat- 
ment of  Wounds),  and  kept  dry,  to  help  evaporation  ;  any 
collection  of  fluid  is  to  be  drained,  and  dry  antiseptic  dressing 
applied,  to  prevent  infection  from  the  atmosphere.  A  nourishing 
and  stimulating  diet  is  necessary,  and  in  most  cases  opium  for 
the  severe  pain. 

In  dry  gangrene  this  may  suffice  for  a  long  time;  but  in 
moist  gangrene,  to  prevent  al)sorption  of  toxins,  it  is  necessary 
to  amputate  the  limb  as  soon  as  the  diagnosis  is  made.  This 
is  to  be  done  well  above  the  area  of  iiitlannnation,  to  prevent 
infection  of  the  flaps. 
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Varieties. 

Traumatic  Gangrene  occurs  after  severe  iujui-ies,  directly  by 
destruction  of  the  tissues,  or  indirectly  by  ruj^ture  of  the 
vessels  supplying  the  limb ;  and  is  of  the  moist  variety.  The 
part  below  the  injury  is  cold  and  insensitive,  and  mortification 
as  described  above  sets  in. 

Treatment. — AVhen  the  vitality  of  the  part  is  doubtful, 
the  limb  must  be  cleaned  and  disinfected  as  much  as  possible, 
and  wrapped  in  a  thick  layer  of  dry  aseptic  wadding  to  keejj  it 
warm,  and  raised  on  a  pillow  to  favour  circulation.  Any 
external  obstruction  to  a  vessel  should  be  removed.  AVhere  the 
injury  has  caused  nnich  shock  morphine  and  stimulants  help 
to  restore  the  general  circulation.  AVhen  gangrene  is  estab- 
lisliecl  amputation  is  usually  I'equircd. 

Decubitus,  or  pressure  sore,  is  necrosis  of  the  skin  or  other 
surface  from  pressure  of  the  body  on  the  bed,  or  of  bed-clothes 
on  bony  eminences  {hed-sores)^  of  badly- fitted  or  ill -padded 
splints,  or  artificial  limbs,  of  a  wrongly-shaped  tracheotomy 
tube  or  ])essary. 

The  commonest  scats  of  bed-sores  are  on  the  skin  over  the 
sacrum,  the  buttocks,  iliac  crests,  scapular  spines,  the  ell:)Ows 
and  heels,  the  trochanters  and  knees. 

The  chief  predisjjosing  cause  is  moisture  and  heat,  with 
decomposition  of  sweat  or  urine,  leading  to  irritation  and 
inflammation.  It  occurs  in  weak  people,  especially  the 
paralysed. 

Appearance. — The  skin  becomes  reddened  and  a'dematous, 
and  a  blister  forms.  The  soi-e  may  extend  slowly  from  one 
point  (ulceration),  but  often  a  ])atch  of  skin  dies  (slough),  and 
the  pi-ocess  spreads  rapidly. 

Treatment. — Preventive  ;  most  bed-sores  can  be  prevented 
by  (a)  avoiding  //?'e.s,s2<?'6^,  by  using  water-beds  or  air-pillows, 
which,  however,  are  apt  to  favour  the  retention  of  perspiration, 
unless  an  absorbent  pad  is  placed  between  them  and  the  patient ; 
or  by  placing  porous  pads  of  wool,  etc.,  under  the  soft  parts,  to 
relieve  the  weight,  with  ring-pads  for  the  heels  and  elbows  ;  by 
frequent  changing  of  the  patient's  position,  to  alter  the  seat  of 
];ressure  ;  and  by  (h)  keeping  the  skin  clean-  and  dry  ;  by 
preventing  its  being  soiled  with  m-ine,  f.cces,  or  perspiration, 
by  the  use  of  the  catheter,  bed-pan,  or  other  utensils  to  catch 
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and  remove  all  Huids  exereted  ;  or  l>y  the  useof  pads  of  wadding, 
wood-wool,  or  sawdust,  frequently  changed,  and  of  fresh  draw- 
sheets  whenever  dani[)  (not  saturated) ;  and  especially  by  careful 
washing  and  drying  of  the  skin,  and  bathing  it  afterwards  with 
spirit.  Turpentine  should  be  avoided  for  cleansing,  as  it  is 
apt  to  raise  blisters  if  left  in  contact  for  long.  Boracic  acid 
dusting  powder  should  be  freely  used. 

When  a  slough  has  formed  all  dead  pieces  unist  be  removed, 
the  sore  cauterised  with  pure  carbolic,  then  washed  with 
alcohol,  and  dressed  frec^uently. 

Senile  Gangrene  (dry)  occurs  in  elderly  people,  especially  if 
weakened  by  alcoholism  or  constitutional  diseases  ;  it  is  more 
common  in  men.  It  is  due  to  narrowing  of  arteries  (the  tibial 
esi)ecially)  from  arterio-sclerosis.  Premonitory  signs  are 
common,  from  the  diminished  blood-supply, — cold  feet,  tingling, 
numbness,  or  shooting  pains  in  the  legs.  A  trivial  injury 
sets  u])  inflammation  ;  the  circulation  is  unable  to  re- 
s{)ond,  thrombosis  ensues,  and  the  inflamed  i)art  dies.  This 
may  ])roceed  further,  steadily  or  intermittently,  the  line  of 
demarcation  forming  slowly  from  the  feebleness  of  the  circula- 
tion. The  dead  part  meanwhile  dries  up,  the  skin  becoming 
parchment-like,  then  darkening  to  brown  and  black,  while  the 
soft  tissues  shrivel.  The  line  of  separation  is  marked  by  an 
ulcer,  discharging  a  little  pns. 

The  chief  signs  are  obvious  death  of  the  part,  the  extreme 
painful ness  of  the  process,  and  the  sclerosed  condition  of  the 
arteries. 

Treatment.  —  I'roplii/lactic :  keep  the  limb  warm  and  well 
protected  from  slight  injuries,  when  it  is  affected  with  arterio- 
sclerosis ;  help  the  general  circulation. 

When  gangrene  is  established  amputation  is  necessary 
above  the  point  of  obstruction,  i.e.  usually  in  the  upper  part  of 
the  tibial  vessels;  this  point  being  often  considerably  above 
the  obvious  gangrene. 

Raynaud's  Disease  occurs  in  young  persons,  and  is  due 
probably  to  disturbance  of  the  vasomotor  centres,  it  affects 
chiefly  the  fingers  and  toes.  The  attacks  are  influenced  by 
exposure  to  cold,  and  by  shock  and  anxiety.  There  is  («)  local 
syncope,  with  blanching  and  numbness  of  the  parts,  or  (6)  local 
asphyxia,  when  they  :ii-e  livid  and  painful.  The  attacks  may 
last  a  few  minutes  or  some  hours.  Hemoglobinuria  is  often 
seen  a  few  hours  after  an  attack,  and  scleroderma  of  the  parts 
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is  not  tincoujinon.  (iangrene,  when  it  appears,  begins  at  tiie 
extremities,  usually  preceded  by  vesiculatiun  on  the  skin. 

Treatment. — Prophylactic,  consists  in  avoiding  cold,  and  in 
the  use  of  nitrites;  and  local,  in  stimulating  the  part  by 
massage  or  the  interrupted  ])rimary  electric  current.  Ampu- 
tation is  necessary  when  gangrene  has  set  in. 

Frost-bite  causes  gangrene  (a)  directh/,  by  killing  the  tissues, 
or  {b)  indirectly,  by  excessive  reactionary  inflammation  in  the 
weakened  tissues.  Jt  att'ects  the  fingers,  toes,  and  cars  chiefly, 
and  is  often  met  with  among  seamen. 

The  part  becomes  blue  and  painful,  tlien  pale,  bloodless 
("dead-looking"),  and  numb,  and  gangrene,  usually  of  the  dry 
variety,  follows  if  this  stage  lasts  long. 

Treatment. — If  the  part  is  not  yet  dead,  rub  it  well  with  ice 
or  cold  water  to  bi-ing  back  the  circulation  very  gradually,  and 
do  not  expose  it  to  warm  air  till  the  circulation  is  restored, 
(iangrenous  parts  must  be  amputated. 

Carbolic  Acid  aj^plied  to  tlie  extremities,  even  in  we-Ai 
solutions,  may  cause  gangrene  in  susceptible  people,  especially 
if  an  impermeable  dressing  is  used.  The  skin  becomes  blood- 
less and  dies,  the  necrosis  .'Spreading  to  the  deeper  tissues. 
Owing  to  the  anaesthetic  effect  of  carbolic  acid  the  process  is 
painless,  and  is  not  noticed  till  too  late. 

Phosphorus  Necrosis  is  due  primarily  to  the  irritating 
vapour  of  phosphorus  attacking  decayed  teeth.  The  necrosis 
spreads  to  the  jaw.  Several  cases  have  been  found  to  be 
tube]-cular,  ljut  tlie  original  cause  seems  to  l)e  the  phosphorus 
irritation. 

Cancrum  Oris,  or  Noma,  occurs  in  badly-noin-ished  infants 
and  children.  It  attects  the  cheek,  or  the  vulva,  and  probablv 
starts  from  a  trivial  injury.  In  the  cheek  a  slough  forms, 
quickly  turning  black  and  spreading  rapidly.  The  mouth  is 
very  foul,  the  breath  fa>tid,  and  saliva  dribbles  from  the  lips. 
Constitutional  symptoms  of  toxaemia  arc  severe. 

The  cause  is  a  spociflc  microbe,  with  pyogenic  microbes  in 
addition. 

The  best  treatment  is  excision  with  a  thermo-cautery  knife  ; 
failing  that,  excision  with  a  bistourv,  followed  bv  an  application 
of  pure  carV)olic  acid  ]  with  stimulating  general  treatment  in 
addition.    The  disease  lias  a  larue  mortalitv. 

Acute  Infective  Gangrene,  known  also  as  "acute  traumatic 
gangrene,"  occurs  from  soiling  of  wounds  or  abrasions  with  dirt, 
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especially  cultivated  earth.  It  is  clue  ])r()bably  to  several 
similar  microbes,  and  is  recognised  as  "  hospital  gangrene," 
"malignant  oedema,"  etc. 

The  disease  spreads  very  rapidly.  The  limb  ])ecomes  cold 
and  pale,  then  livid,  swollen,  and  (edematous  ;  crepitation,  from 
formation  of  gas,  is  felt,  and  the  skin  and  soft  parts  qnickly  die. 
Constitutional  symptoms  are  very  severe,  and  the  disease  is  very 
fatal  (twenty  to  thirty  hours). 

Treatment. — ^Imputation  as  soon  as  the  disease  is  diagnosed, 
and  reamputation  if  it  still  spreads.  Every  antiseptic  pre- 
caution must  Ije  used  to  prevent  the  spread  of  infection  from 
the  diseased  part. 


CHAPTEU  II. 


INFECTIVE  DISEASES— BACTERIOLOGY  ANIMAL 

PARASITES. 

INFECTIVE  DISEASES. 

Infective  diseases  are  those  which  are  due  to  the  invasion  of 
the  body  by  micro-organ  isms  of  some  sort,  acting  as  parasites ; 
the  chief  being  Bacteria,  or  schi7.omyretei<.  (fission-fungi),  the 
lowest  forms  of  vegetable  life.  Tlie  name  bacteria  is  applied 
to  all  the  schizomycetes ;  but  the  terms  micro  -  oyganisms, 
microbes^,  or  fjer/tis,  though  lield  to  apply  to  the  lowest  animal 
organisms  and  some  of  the  higher  vegetable  forms,  are  used 
in  tlie  same  sense. 

There  are  three  divisions  of  bacteria  : — 

1.  Cocci  are  small  spherical  bodies  ;  if  arranged  in  pairs 
they  are  called  diplococci ;  in  chains,  streptococci ;  in  fours, 
tetrads  ;  in  packets  of  eight,  mrcimt;  ;  in  clumps,  staphi/Iocorci. 

2.  Bacilli  are  straight  rods,  long  or  short  {inicro-bacilli). 
The  word  bacteriu/n  (a  rod)  is  now  used  only  to  denote  the 
whole  group. 

3.  Spirilla  are  spiral  rods  (vibrio,  a  comma-shaped  rod  ; 
spirocluiAa,  wavy  rod). 

Structure. — Bacteria  are  composed  of  protojylasm,  almost 
homogeneous,  i^eacting  to  aniline  dyes,  surrounded  by  an 
envelope  which  may  attain  to  considerable  thickness  (ca/mde). 
This  may  be  furnislied  with  Jiagella,  which  allow  of  free 
movement. 

Reproduction  takes  place,  in  favourable  circumstances,  by 
direct  division  into  two  (sometimes  in  20-30  minutes),  and 
repeated  until  conditions  are  unsuitable  for  furtiier  division. 
When  this  occurs,  division  is  sometimes  irregular,  giving  rise 
to  involution  forms. 
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Spores  cire  formed  in  some  bacteria  when  the  conditions, 
especially  food-supi)! y,  are  unsuitahle  for  vegetative  growth. 
1'hoy  only  occur  in  bacilli  nud  spii'illa,  and  ap])ear  near  the 
ends  or  in  the  centre  {endosjjores).  They  consist  of  masses 
of  protoplasm  with  very  dense  cell-walls,  and  are  uon-motile  ; 
they  are  stained  with  ditticulty,  and  only  by  certain  methods  : 
and  they  are  very  resistant  to  all  germicidal  agents. 

Conditions  of  (h-owtli. — Suitable  food,  always  organic,  with 
the  presence  of  certain  salts,  is  necessary  ;  hence  tliey  do  not 
urow  in  pure  water,  though  they  may  live  for  long  in  it. 
Moisture  must  be  present  to  a  certain  degree,  or  growth  stops  ; 
hence  the  preservation  of  food  by  sugar  and  salt,  and  other 
dehydrating  agents.  Temperature;  growth  proceeds  at  the 
optimum  temperature  of  35' -39°  (  '.  for  pathogenic  microbes, 
2U'-2-t  ('.  for  ])utrefactive  ;  the  limits  being  about  12°-45°  C, 
though  the  organisms  are  not  killed  hy  these  temperatures. 
Air  is  necessary  to  most  {aerobic),  but  some  grow  best,  or  only, 
in  the  absence  of  oxygen  {facultdtive  and  oblujatory  anaerohic). 
liight,  especially  direct  sunlight,  is  inimical  to  all  disease 
germs. 

Antiseptics. — The  presence  of  certain  chemicals  in  the 
culture  medium  prevents  growth  without  killing ;  such  are 
l)oracic,  salicylic,  and  the  mineral  acids,  and  weak  solutions  of 
germicides. 

Germicides. — ^See  Disinfection. 

Habitat  (jf  Microbes. 

1.  Microbes  are  present  in  the  air,  usually  attached  to  dust 
[)articlcs  ;  where  the  dust  settles,  as  on  the  ocean,  or  in  a,  closed 
chamber,  the  air  is  left  germ-free.  Though  microbes  hav(>  no 
tendency  to  be  blown  from  a  fluid  or  a  moist  surface,  they  may 
be  scattered  from  used  dressings,  from  the  di'ying  edges  of 
wounds,  and  from  the  lips  and  nose  by  sneezing,  etc. 

2.  Soil  usually  contains  enormous  numbers,  mostly  non- 
pathogenic ;  but  the  bacillus  of  tetanus  and  maligna.nt  anlema 
are  often  ])resent. 

3.  Tap-water  practically  always  contains  bacteri;^  but  the 
number  varies  with  the  temperature,  the  purity  {I.e.  abstnice  of 
food),  effects  of  sunlight  and  contamination. 

4.  Surfaces  on  which  microbes  have  fallen  remain  infected 
till  they  are  purified.  The  surface  of  the  skin  and  intestinal 
uuicous  membrane  have  both  a  number  of  microbes  always 
living  and  flourishing  on  and  in  them. 
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Disinfection. — Most  bacteria  are  killed  by  exposure  to  a 
heat  of  57'  C,  if  coutiiuied  long  enough.  All  bacteria  and 
spores  are  killed  by  dry  heat  of  170'  C.  for  3i  hours  ;  red  heat 
kills  instantly,  otherwise  moist  heat  kills  more  rapidly  than  ^x^\ 

Cocci  and  growing  bacilli  are  killed  by  hoiling  water  in  5 
minutes,  and  all  spores  in  1^  hours.  (1  per  cent  sodium 
carbonate  added  to  the  water  raises  the  boiling  point  to  104° 
C,  and  also  partly  dissolves  the  microbes.) 

Steam  at  100°  C.  kills  cocci  and  growinu-  bacilli  in  15-20 
minutes,  and  all  spores  in  H  hours.  Steam  xiiider  j^resaure  (of  23 
lbs.  at  a  temperature  of  115°  C.)  kills  all  spores  in  15  miiuites. 

Cold,  even  in  the  most  extreme  degree,  docs  not  usually 
kill  bacteria. 

Sunlight,  and  some  forms  of  electricity,  kill  bacteria,  and 
probably  do  so  to  a  great  extent  in  nature. 

Chemical  Disinfection. —  Germicides. — These  must  be  dis- 
tinguished clearly  from  antiseptics,  which  only  inhibit  growth. 
If  an  antiseptic  is  removed  by  washing,  filtration,  dilution,  or 
neutralisation  by  chemical  means,  the  bacteria  as  a  rule  grow 
freely  again;  while  no  growth  will  take  \)\-ricQ  if  the  substance 
is  a  true  germicide.  If  tlie  microbes  are  mixed  with  pus,  fat, 
dried  blood,  or  epithelial  scales,  the  chemical  may  never  reach 
them,  or  only  after  a  long  time.  Spores  are  very  resistant  to 
chemical  as  to  other  germicidal  agents  (for  instance,  sublimate 
1-1000  kills  bacteria  in  1  minute,  but  spores  only  in  30  hours), 
and  various  bacteria  are  more  susceptible,  or  the  reverse,  to 
certain  chemicals  than  others. 

Germicides  must  be  in  solution,  water}-  for  preference  (solu- 
tions in  alcohol  and  glycerine  are  much  weaker  ;  those  in  oil 
or  collodion  are  practically  inert)  ;  they  nuist  be  allowed  to 
act  for  a  certain  time,  and  be  in  sufficient  proportion  to  the 
matter  to  be  disinfected,  and  must  not  be  rendered  inert  bv 
chemical  action. 

Modes  of  Bacterial  Action. 

Distribution  in  the  body.  They  may  remain  at  the  place 
of  entrance  and  cause  local  reaction  {e.g.  suppuration),  or 
general  reaction  {e.g.  tetanus),"  or  pass  by  the  blood  stream  to 
form  lesions  in  other  organs  {e.g.  tubercle). 

Production  of  Poisons. — Pathogenic  organisms  act  by  pro- 
ducing toxins,  complex  bodies,  whose  nature  is  not  yet  definite  ; 
these  cause  local  changes  and  general  "  toxic  "  symptoms. 
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(A)  The  local  r/uou/ts  ;ire  first  degenerative,  from  direct 
injury  of  the  toxins;  followed  by  rejmrative  or  defensive 
reaction  on  the  part  of  the  leucocytes  and  fixed  cells,  which,  if 
not  overpowered  by  the  poison,  have  the  property  of  engulfing 
and  destroying  the  bacteria  {phagocytes).  These  are  guided  to 
the  focus  of  infection  by  cheniiotaxis,  and  appear  in  numbers 
in  the  blood  {leucori/tosu).  This  results  in  a  local  functional 
activity  and  increased  cell  growth. 

(B)  In  addition,  certain  general  lesions  occur  from  the  circu- 
lation in  the  blood  of  the  toxins  alone.  Of  these  the  chief  are 
(a)  cloudy  swelling,  and  even  necrosis  of  gland  cells,  especially 
of  the  liver  and  kidney ;  {b)  degeneration  of  arterioles,  some- 
times accompanied  by  haemorrhages  ;  (c)  eruptions  in  the  skin  ; 
and  ((/)  degenerations  in  the  nervous  system. 

(C)  Disturbance  of /netabolism  also  occin- ;  (a)  general  mal- 
nutrition and  cachexia  ;  (b)  functional  disturbance  of  secreting 
glands :  (r)  fever;  and  ((/)  disorders  of  the  central  nervous  system. 

Immunity  against  bacteria  or  their  toxins  is  either  natural 
or  acquired.  Toxins,  in  addition  to  the  effects  above  noted, 
have  the  power,  in  cases  where  they  are  not  fatal,  of  stimulating 
the  bodv  cells  to-  form  an  antitoxin,  which  neutralises  the 
poison,  and  opsonin,  which  probably  allows  the  phagocytes  to 
act.  The  antitoxin  formation  continues  for  some  time  after 
the  disease  is  ended,  and  will  prevent  a  reinfection  by  the  same 
microbe.  This  property  has  been  utilised  to  confer  artificial 
immunitt/  in  man,  l)y  injecting  the  blood  serum  of  a  highly 
immunised  animal,  containing  a  large  amount  of  antitoxin  (as 
in  diphtheria)  ;  other  similar  sera  are  used  which  have  an  anti- 
bacterial property  (antistreptococcic  scrum).  The  two  pro- 
j)crties  are  not  necessarily  found  in  the  same  serum. 

VARIETIES  OF  BACTERIA. 

Staphylococcus  pyogenes  aureus,  sphei  ical  ;  witli  diiinieter  of  -9  /x, 
((rowing  ill  chiHters  like  a  "bunch  oF  grapes"  ;  grows  rapidly  on  most 
initrieiit  media,  foriiiiiig  a  golden  layer  on  agar,  and  licpiefies  gelatine  ; 
found  in  acute  mpintrntion,  abscess,  os/comye/Uis,  pHdules,  boils,  and 
/iijtonic  abscesses,  and  along  with  others' in  ischio-rcctal  abscess,  appendicitis, 
ffonnrr/iii'ii,  ete. 

Staphylococcus  pyogenes  albus,  with  the  same  appenrance  under  the 
mieroseope,  but  growing  with  a  white  colour  ;  less  virulent  than  aureus  ; 
found  in  al)<ir('ss  and  other  supimrdtions. 

Staphylococcus  pyogenes  citreus.  with  a  lemon  yellow  eolour,  found 
in  abscess,  but  usually  along  witli  some  others. 
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Staphylococcus  epidermidis  albus,  a  very  coninioii  iiilialjitant  of  the 
skill,  liut  less  \-iruleiit  than  the  others  :  fbiiiid,  liowevor,  in  sti/ch  absccstics. 

Staphylococcus  cereus  flavus  and  cereus  albus.  (wa.\y  yellow  and 
^\  Intel,  oeeur  less  coininoiily. 

Streptococcus  pyogenes,  giowint;  in  ehains,  like  a  "striiif^  of  heads"  ; 
white  in  colour,  not  li(|nei'yii)<<  gelatine,  of  rather  slower  growtli  than 
sta])liylocoeci  ;  found  in  ccUniUis,  absccsacs,  ulccraiivc  endocarditis,  'peri- 
tonills,  e/jipiir/ii<(,  puer])era,l  injection,  and  acute  osteovii/clitis. 

Streptococcus  erysipelatis,  similar  in  appearance  to  the  last,  and  prob- 
ably onl}^  a  eertaiii  strain  of  the  same,  but  giving  rise  to  erysipelas 
instead  of  suppuration. 

Diplccoccus  gonorrhoea,  or  gonococcus,  two  cocci  in  contact,  with  the 
adjacfiit  sides  llatteiied,  growing  in  the  body  in  clumps,  and  olten  seen 
ocou])yiiig  the  greater  part  of  a  leucocyte,     ^'ery  hard  to  cultivate. 

Diplococcus  pneumoniae,  or  pneumoccus,  a  double  coccus,  surrounded 
by  a  capsule,  found  in  pncumunia  (most  cases),  and  in  pus  of  plenrilic 
etl'iisi'tiis.  etc. 

Pneumo-bacillus,  a  short  capsnlated  rod,  occurring  in  about  ]ier 
(;ent  oi  pneumonias. 

Bacillus  pyocyaneus,  giving  a  blue  or  green  colour  to  pus,  and  caj)ablc 
of  setting  up  septicieinia  in  rabbits,  but  probably  noii-]iyogenic  in  man. 
Found  sometimes  in  cereJiral  ediscesses,  and  in  simiHcs  of  long  standing. 

Bacillus  coli  communis,  constantly  present  in  the  intcdinal  tract  of 
man  and  the  higher  animals.  Found  also  in  snjijiurative  fierilonit is,  where 
there  is  any  comnuinication  between  the  bowel  and  the  peritoneal  cavity  ; 
also  in  pancreatitis,  jnjeiitis,  cystitin,  in  the  fluid  of  a  stramjutatcd  hernia, 
and  round  about  the  anvs. 

Bacillus  typhi  abdominis  (enteric  fever),  very  similar  in  a]i])earance 
and  growth  to  the  I'oicgoing,  and  ditficnlt  to  distinguish  ;  it  causes, 
surgically,  v.lci'ration  of  botuel,  abscesses  in  glandular  oi'gans  and  bone, 
sjftwrit and  plilehitis  ;  in  these  cases  usually  found  mixed  with  others. 

Bacillus  anthracis,  found  in  "malignant  pustule,"  "wool-sorters' 
disease,"  and  "splenic  fever."  A  huge  rod  (6-8 /x  long),  growing  rapidh 
on  most  media,  and  foi'ining  very  resistant  spores. 

Bacillus  diphtherise,  found  in  ialse  membrane  and  mouth,  sometimes 
long  after  an  attack  of  the  disease. 

Bacillus  mallei,  the  microbe  of  glanders  or  farcy. 

Bacillus  tuberculosis. — Resistant  to  all  germicidal  agents,  diilicult  to 
cultivate,  and  rcipiiriug  special  methods  of  staining.  Produces  "tuliei-- 
culin,"  used  in  lower  animals  for  diagnostic  purposes.  Xot  n  true 
pyogenic  niicrolie.     Probably  forms  spores. 

Bacillus  leprae,  the  microlje  found  in  Icjuosy,  similar  in  appearance 
and  staining  pro]ierties  to  bacillus  tuberculosis. 

Bacillus  tetani,  found  in  wounds  causing  tetanus.  A  common 
inhabitant  of  cultivated  earth  and  stable  manure,  (irows  best  in  absence 
of  air.  Foruis  spares  very  resistant  to  all  germicidal  agents  :  (these 
are  very  characteristic,  the  so-called  "drum  sticks,"  from  the  sjiores 
forming  a  club  at  one  end). 

Bacillus  cedematis  msli^i^V dirion.^epliqne),  found  in  acute  spreading 
(infective)  gangrene  ;  Ibrms  very  resistant  sjiores.  and  like  liacillus  tetani, 
is  anaerobic,  and  is  fmind  in  earth  and  mud.  Not  very  common  in 
■\vounds  nowadays. 
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Bacillus  of  chancroid  (soft  sore),  Duerey's  bacillus,  a  small  rod,  ofteu 
ill  cliaiiis.    Xiit  yet  grown  outside  the  body. 

Actinomyces  "(ray  rinigus),  a  streptotlirix,  0-5  ^  tliiek,  and  very  long; 
it  grows,  ill  animals,  in  yellowish  or  greenish  elnnips. 

General  Infective  Processes. 

Sepsis  (from  a-;/7reti',  to  mortify),  is  generally  applied  to 
pyogenic  infections  ;  it  includes  : — ■ 

(a)  Toxcemia  (septic  intoxication). 
{Ij)  Septicaemia. 
((')  FycBmia. 

(a)  Toxaemia,  or  septic  intoxication,  is  the  condition  set  np 
by  altsorjition  of  toxins,  the  poisonous  products  of  bacterial 
growth.  When  due  to  putrefaction  of  dead  tissues,  it  may  1)C 
spoken  of  as  sapnemia,  but  the  distinction  is  often  ditticult, 
and  of  little  practical  importance. 

The  poison  is  produced  by  the  microbes  at  one  spot,  and  its 
effects  are  })roporti()nate  to  the  amount  produced  and  absorbed  ; 
the  blot)d  remains  free  from  microbes. 

It  occurs  from  infection  of  an  operative,  or  more  commonly 
an  accidental  wound  ;  from  an  abscess  or  empyema ;  froni 
putrefaction  of  slongliing  tissues;  from  blocking  of  a  sinus 
or  abscess  ojiening,  and  retention  of  tlie  pus;  from  infection 
of  an  ulcer  or  tubercidar  surface  by  putrefactive  or  other 
microbes. 

When  absorption  takes  ])\Q,ce,  the  following  effects  arc 
produced  : — 

1.  Septic  Traumatic  Fever. — The  symptoms  begin  as  a  ride 
two  days  after  infection,  and  generally  with  a  rigor.  The 
temperature  rises  rapidly  to  102°  to  104"  F.,  with  remissions 
each  morning  to  nearly  normal.  The  pidsc  is  bounding  and 
rapid,  the  tongue  furred,  the  bowels  are  constipated,  and 
appetite  is  lost ;  the  skin  is  dry  and  hot,  tiie  urine  high-coloured 
and  scanty;  there  is  lieadache,  and  sometimes  delirium,  and 
loucocytosis  occur  in  most  cases. 

These  symptoms  continue  as  long  as  absorption  goes  on,  but 
disappear  as  soon  as  it  is  stopped.  This  implies  drainage  of 
discharges,  opening  of  abscesses,  breaking  down  of  acpta, 
emptying  pockets  of  pus,  removal  of  sloughs,  and  amputation 
of  ganorcnous  limbs. 
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Tf  relief  is  not  given  the  patient  may  die  of  coma,  or  the 
condition  may  become  chronic. 

2.  Hectic  Fever  is  the  chronic  form  arising  from  partial 
retention  of  discharges,  or  from  septic  infection  of  wide  surfaces, 
such  as  a  tubercular  cavity. 

Symptoms. — There  is  fever  in  the  evenings,  101°  to  103°  F. 
with  morning  remissions,  the  cheeks  are  flushed  and  thin,  the 
eyes  bright  and  sunken,  the  tongue  is  red  and  dry,  and  the 
appetite  poor  ;  diarrha>a  is  common,  and  tlie  urine  is  loaded 
with  urates ;  profuse  sweating  occurs  at  night,  the  patient 
wastes,  and  bed-sores  are  apt  to  be  formed. 

Treatment. — Locally,  any  focus  of  absorption  nuist  be 
removed  ;  constitutionally,  stimulating  and  nourishing  diet  are 
essential.  Tonics,  acids,  and  atropine  may  be  given  to  subdue 
the  perspiration. 

3.  Amyloid  Disease  is  apt  to  ensue,  with  or  without  hectic 
fever,  where  there  is  a  long-continued  discharge.  It  affects 
chiefly  the  liver,  kidneys,  spleen,  and  intestines,  and  leads  to  a 
degeneration,  causing  swelling  of  the  tissue  and  loss  of  function. 
Tlie  symptoms  are  albuminuria,  diarrhoea,  and  enlargement  of 
the  liver  and  spleen. 

Treatment. — Removal  of  the  cause,  and  generous  nourish- 
ment. 

(6)  Septicaemia.  —  The  microl)es  may  spread  from  tiie 
primary  focus,  either  through  the  lymphatic  vessels  and  glands, 
and  thus  form  fresh  foci  of  infection,  or  they  may  s])read  into 
the  blood  stream  through  an  eroded  vessel,  when  they  may 

1.  Be  killed  by  the  bactericidal  ]K)wer  of  the  blood. 

2.  Be  carried  as  an  embolus,  and  blocked  in  one  of  the  finer 
vessels,  and  set  up  a  new  focus  {vide  Pyaemia). 

3.  Find  the  blood  impoverished,  and  Jionrish  in  it  (true 
Septicemia). 

Clinically,  it  is  hard  to  draw  a  line  between  Toxreniia  and 
Septicaemia,  owing  to  the  difficulty  of  recognising  the  pi'esence 
of  microbes  in  human  blood  in  pyogenic  infections. 

The  symptoms  are  more  severe,  the  temperature  rising  to 
103°  to  iO-t'  F.,  with  little  remission  except  before  death  ;  the 
pulse  is  more  feeble  and  rapid  (up  to  130),  the  tongue  is 
furred  and  brown,  becoming  dry  and  cracked,  and  the  mouth  is 
covered  with  sordes  ;  there  is  constipation  at  flrst,  followed 
afterwards  by  diarrhoea,  the  appetite  is  lost,  there  is  nausea, 
and  occasional  dark-coloured  vomit :  the  skin  is  dry  and  hot. 
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becoming  later  moist  and  clammy,  often  with  mottling  and 
duskiness  ;  the  face  is  pinched  and  earthy  in  colour ;  there  is 
nsually  delirium,  stupor,  and  headache. 

Treatment  consists  in  removal  of  any  local  source  of 
infection,  by  flushing,  drainage,  curetting,  amputation  of  dead 
parts,  and  artificial  congestion  by  warmth  and  constriction. 

General  treatment  consists  of  all  means  to  favour  elimination 
of  poisons,  nourishing  diet,  free  stimulation,  and  in  strepto- 
coccic infections  the  free  use  of  antistreptococcic  serum. 

{(•)  Pyaemia  is  the  condition  when  secondary  foci  (metastatic 
abscesses)  are  formed  by  the  deposit  of  microbes  in  one  of  the 
small  vessels.  A  thrombus  forms  and  becomes  purulent,  and 
it  may  itself  form  secondary  abscesses. 

When  the  primary  lesion  is  in  the  systemic  system,  the 
metastatic  -deposits  are  foiuid  mainly  in  the  lungs,  and  vice 
versa ;  if  in  the  portal  system,  the  secondary  deposits  are 
usually  in  the  liver ;  but  infection  may  be  carried  from  any 
part  of  the  body  to  any  other. 

Cause. — It  may  follow  on  any  septic  process — wounds, 
compound  fractures,  puerperal  infections,  abscesses,  etc.  The 
source  may  be  undiscovered,  when  it  is  called  cryptogenetic 
(formerly  idiopathic).  It  is  usually  associated  with  the  staphy- 
lococcus pyogenes,  but  other  microbes  may  be  present,  especially 
streptococcus  or  bacillus  coli. 

Symptoms  are  those  of  septicaimia,  with  prolonged  rigors 
occurring  at  the  formation  of  each  new  abscess.  The  tempera- 
ture is  high,  but  t\'ith  deeper  depressions,  usually  accompanied 
by  profuse  sweating.  The  pulse,  which  becomes  more  rapid, 
falls  in  rate  along  with  the  temperature,  and  is  weak  and  soft. 
The  breath  and  skin  have  a  faint  sweet  odour.  Diarrhoea  and 
delirium  are  conmion. 

Metastatic  Abscesses  develop,  usually  without  pain,  under 
the  skin  and  in  the  deeper  tissues,  where  they  can  be  felt  or 
seen ;  in  the  joints,  with  pain  and  stifihess,  swelling  and 
fluctuation  ;  in  the  lungs,  giving  rise  to  cough  and  spit  and 
dulness,  and  sometimes  pleuritic  friction  ;  in  the  liver,  with 
swelling,  tenderness,  and  sometimes  jaundice ;  and  elsewhere, 
with  interference  of  the  function  of  the  affected  part. 
Prognosis  is  very  grave. 

Treatment  is  the  same  as  for  septicaemia,  with  the  addition, 
that  every  abscess  should  be  treated  as  soon  as  it  forms,  if  it  is 
accessible. 

D 
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SPECIAL  INFECTIONS. 

Staphylococcus  pyogenes  gives  rise  to  suppurations  of 
various  kinds  (see  Suppuration,  and  disease  of  special  tissues). 

Streptococcus  pyogenes  and  erysipelatis  give  rise  to 
erysipelas  when  infection  comes  from  a  case  of  erysipelas,  and 
to  cellulitis  when  it  comes  from  other  sources — the  eflPects 
depending  on  the  virulence  of  the  microbe.  There  is  no  sharp 
border  line  between  the  two,  and  the  intermediate  condition  of 
cellulo-cutaneous  erysipelas  is  common.  A  distinct  connection 
can  often  be  traced  between  pnerjieral  infection  and  erysipelas. 

Cutaneous  erysipelas  is  an  inflammation  of  the  skin  (infec- 
tive dermatitis)  starting  from  a  wound  or  scratch,  or  crypto- 
genetic,  without  visible  origin. 

Cause. — Predisposing  ;  infancy  and  old  age  ;  bad  air  and 
overcrowding  ;  malnutrition,  w^asting  diseases,  pi'cvious  attacks  ; 
Bright's  disease  and  diabetes ;  exposure  to  cold.  Locall}-, 
dirty  and  irritable  skin.  Exciting;  infection  througli  the 
skin. 

Pathology.  —Streptococci  are  found  in  large  numbers  in  the 
lymphatics  of  the  cutis  and  underlying  tissues,  just  beyond  the 
swollen  margin  of  the  inflammatory  area.  As  the  inflammation 
advances  they  gradually  die  out,  and  after  a  time  this  exten- 
sion at  the  periphery  comes  to  an  end.  In  the  course  of 
inflammation  they  caiise  exudation  between  the  epithelial  cells, 
while  leucocytes  collect,  the  fixed  cells  degenerate,  and  vesicles 
are  often  formed.  The  lymphatic  vessels  and  glands  become 
inflamed. 

Symptoms. — The  skin  is  hot  to  the  touch  and  very  red, 
the  colour  disappearing  on  pressure,  but  returning  at  once 
when  that  is  relieved  ;  the  limits  of  the  redness  are  generally 
abrupt;  there  is  oedema  and  swelling,  causing  stiffness  in 
moving  the  joints,  and  pufliness  about  the  loose  parts  (eyelids, 
scrotimi,  etc.),  and  glazing  of  the  skin  from  distension  ; 
vesicles  usually  appear  on  the  surface,  and  desquamation 
occurs  as  the*^  disease  subsides.  If  there  is  a  wound  it 
stops  healing  and  looks  unhealthy.  The  lymphatic  vessels 
may  be  outlined  in  red  {lymphaiigitis),  and  the  glands  tender. 
There  is  intense  burning  pain  and  itching  all  over  the  affected 
part. 

Constitutionally,  there  is  chill  or  rigor,  followed  by  fever 
lOS^-lOS"  F.,  which  remains  steady  with  little  remission  ;  rapid 
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pulse  and  respiration,  foul  tongue,  constipated  bowels,  poor 
appetite  ;  albuminuria,  usually  transient ;  and  often  delirium. 

Prognosis  is  good  when  there  is  no  cellulitis. 

Terminations. — After  7-14  days  it  usually  subsides,  the 
temperature  falling  rapidly,  and  the  symptoms  disappearing  as 
it  falls.  Or  it  may  wander  to  another  region  {E.  mi</rans). 
It  may  spread  to  the  larynx,  orbit,  ear,  bronchi,  or  lungs  ;  it 
may  set  up  meningitis,  peritonitis,  or  pneumonitis,  or  it  may  go 
on  to  cellulo-cutaneous  erysipelas. 

Treatment. — Purge  the  bowels ;  restrict  the  ]3atient  to  slop 
diet ;  iron  tonics,  and  in  bad  cases,  antistreptoccocic  serum 
(10  c.c.  repeated  at  intervals  of  5-6  hours  for  4  doses)  are  useful. 

Locally,  treat  the  part  with  cooling  lotions,  ointments,  and 
powders,  and  especially  preparations  of  ichthyol,  to  allay  the 
extreme  itching  and  pain ;  with  cutaneous  irritation  beyond 
the  margins  of  inflammation  to  produce  an  artificial  con- 
gestion, and  so  increase  the  local  immunity,  by  means  of 
scarifying,  applications  of  iron  salts,  silver  nitrate,  iodine 
tincture,  or  by  elastic  constriction. 

Cellulo-cutaneous  erysipelas  occurs  when  the  infection 
invades  the  cellular  tissue  beneath  the  skin  as  Avell.  It  usually 
goes  on  to  suppuration  and  sloughing  of  the  skin.  It  occurs 
more  often  after  wounds. 

Pathology. — The  lymph  spaces  are  filled  with  leucocytes, 
and  the  connective-tissue  cells  liquefy.  The  separate  sjmccs 
coalesce,  and  infection  spreads  along  the  planes  of  least  resist- 
ance ;  it  does  not  usually  spread  beneath  the  deep  fascia. 

Symptoms  :  like  erysipelas,  but  more  severe.  Swelling  is 
greater,  and  becomes  boggy  as  suppuration  occurs.  liedness  is 
less  marked  and  defined,  but  the  skin  is  often  dark  and 
marbled ;  bulkc  form  from  fusing  of  the  vesicles  ;  pain,  at  first 
burning,  becomes  dull  and  throbbing  as  pus  forms. 

Constitutionally,  the  temperature  is  high,  but  shows  more 
remissions ;  delirium  and  insomnia  are  common  ;  "  typhoid  " 
conditions  are  apt  to  appear. 

Prognosis. — Less  favourable  the  more  the  cellulitis  pre- 
dominates. 

Treatment. — Incisions  should  be  made  freely  as  soon  as  pus 
is  diagnosed,  and  all  sej^ta  broken  down  to  allow  fjee  drainage 
to  all  discharge ;  sloughs  nuist  be  removed  ;  moist  antiseptic 
dressings  frequently  changed  are  applied,  or  the  limb  may  be 
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kept  in  a  continuous  antiseptic  bath  ;  artificial  congestion  may 
be  of  use. 

General  :  when  suppuration  occurs  diet  must  be  sustaining  ; 
stimulants  and  opium  are  generally  required.  Antistreptococcic 
serum  in  repeated  doses. 

Terminations.  —  Repair  usually  takes  place;  but  fatal 
septicaemia,  broncho-pneumonia,  or  hectic  fever  may  ensue, 
or  it  may  go  on  to  cellulitis. 

Cellulitis  {celhdar  eri/sipelas)  is  infection  of  the  deeper 
layers, — subcutaneous,  intermuscular,  etc., — with  streptococcus, 
usually  mixed  with  staphylococcus,  and  sometimes  with  putre- 
factive organisms.  It  occurs  with  septic  wounds  or  along 
with  erysipelas,  and  there  is  a  greater  tendency  to  spread  of 
the  infection,  sloughing  of  the  skin,  and  death  from  septicemia. 
The  glands  may  be  involved  and  become  secondary  foci  of 
infection. 

Symptoms,  etc.  (vide  p.  7). — Treatment  as  in  the  fore- 
going. 

Special  forms  of  cellulitis  occur  in  (a)  the  deep  fascia  of  the 
neck  (Angina  Ludovici) ;  [b)  the  J'Je^^'^c  fascia  following  jjarturi- 
tion  and  pelvic  operations  ;  (c)  in  the  perineum,  penis,  scrotum, 
and  abdomen,  from  putrid  decomposition  of  extravasated  urine; 
(r/)  in  the  axil/a,  from  poisoned  Avounds  of  the  hand. 

Soft  Chancre  (chanavid)  is  a  non-syphilitic  sore  on  the 
genitals,  arising  from  infection  of  the  same  kind  during  coitus. 

Cause. — Ducrey's  bacillus. 

Symptoms. — After  an  incubation  period  of  2-5  days  pustules 
form,  and  ulceration  rapidly  ensues.  The  ulcers  are  usually 
multiple,  and  surrounded  with  an  area  of  inflammation.  The 
edges  are  undercut,  and  the  base  is  yellowish  grey,  discharging 
a  quantity  of  pus.  They  are  usually  situated  on  the  corona 
glandis  or  the  prepuce,  or  on  the  labia,  but  they  may  inoculate 
the  skin  of  the  thigh  or  groin.  The  inguinal  lymphatics  are 
usually  implicated,  and  the  glands  become  swollen  and  tender, 
and  often  suppurate  (soft  bidjo).  The  constitutional  effects  are 
comparatively  trivial. 

Diagnosis  (see  Syphilis). 

Prognosis. — If  treated,  they  disappear  in  three  weeks  or  so  ; 
if  not,  they  may  give  rise  to  p)hagedxvna. 

Treatment. — Expose  the  sore,  cleanse  it,  and  treat  it  with 
antiseptic  lotions,  powders,  or  moist  dressings.    If  a  phimosis 
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conceal  it  the  discharge  is  apt  to  collect,  and  the  foreskin 
must  then  be  split  up. 

If  the  glands  inflame  the  patient  should  be  kept  in  bed  ; 
when  suppuration  occurs,  an  incision  should  be  made  early  in 
the  line  of  Poupart's  ligament.  If  a  sinus  is  left  it  should  be 
laid  open  and  scraped,  and  allowed  to  heal  from  the  bottom. 

Phagedsena  is  apt  to  ensue  in  ill-nourished  subjects  suifer- 
ing  from  neglected  chancres,  especially  tiiose  concealed  under 
a  IcMig  foreskin.  It  spreads  rapidly,  with  sloughing  of  the 
skin  and  soft  parts.  This  may  occur  in  either  syphilitic  or 
non-syphilitic  sores,  and  is  probably  due  to  a  further  infection 
of  virulent  pyogenic  or  putrefactive  organisms.  Bleeding 
from  the  ulcers  is  apt  to  follow  from  opening  up  of  vessels ;  and 
the  discharge  is  profuse  and  foul-smelling. 

Treatment  {vide  p.  17). 

GONORRHCEA. 

Gonorrhoea  is  a  specific  inflammation  set  up  by  the  gono- 
coccus,  usually  afltecting  the  urethra  in  the  male,  the  urethra 
and  vagina  in  the  female,  the  vulva  in  little  girls,  and  the  con- 
junctiva, especially  in  infants. 

Cause. — Infection  takes  place  in  the  adult  during  coitus,  as 
a  rule;  while  it  is  conveyed  to  tlie  eyes  by  the  fingers,  towels, 
etc.,  and  in  infants  during  the  process  of  iDirth.  In  little  girls 
vulvo-vaginitis,  which  is  usually  gonorrhoea!,  may  be  produced 
bv  infected  bed-clothes,  etc. 

Pathology. — Tlie  microbes  are  implanted  in  the  urinary 
meatus  by  simple  contact,  and  set  up  a  muco-purulent  catarrh. 
They  are  found  free  in  the  pus,  and  in  clumps  occupying  the 
supei'ficial  epithelial  cells  and  the  leucocytes.  They  penetrate 
to  the  deep  layers  of  the  mucous  membrane,  especially  in  the 
posterior  part  of  tlie  urethra,  where  they  may  reach  tlie  sub- 
mucous layer.  The  inflammation  spreads  backwards,  and  may 
reach  the  prostate  and  beyond  it.  It  causes  a  desquamation 
of  the  epithelial  cells,  and  often  a  submucous  inflammation 
{peri-iiret}iritl!<). 

Symptoms. — 1.  Incubation  SUuje — 3-5  days  after  infection, 
itching  and  burning  at  the  end  of  the  penis,  and  stickiness  of 
the  lips  of  the  meatus. 

2.  Acute  Stage. — Swelling  of  the  mucous  membrane,  with 
divided  stream  of  urine ;  thick  pus  (with  characteristic  appear- 
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aiice  under  the  microscope),  pain  on  micturition,  often  referred 
to  the  groin  or  perineum  ;  swelling  of  the  corpus  spongiosum, 
and  often  oedema  of  the  prepuce  ;  sometimes  inflammatory 
abrasions  of  the  glans  ;  cordee  (painful  erections,  with  twist- 
ing of  the  penis  from  inflannnatory  thickenings) ;  retention  of 
urine  from  spasm  of  the  sphincter. 

3.  Decline. — After  2-4  weeks  the  discharge  becomes  more 
serous,  and  the  pain  and  other  symptoms  abate.  It  may,  liow- 
ever,  become  chronic  {gleet). 

Complications. — Spread  of  infection  (a)  by  continuity, — 
balanitis,  and  inflammation  of  the  prepuce,  sometimes  causing 
paraphimosis  {i.e.  constriction  from  swelling  behind  the  glans) ; 
infections  of  Cowper's  glands,  prostate,  vesiculi  seminales, 
vasa  deferentia,  and  epididymes,  or  of  bladder,  ureters,  and 
kid  ney  (rare) ;  {b)  through  the  submucous  tissue,  the  lacunar, 
and  the  lymphatics,  setting  up  abscesses  or  stricture,  and 
lymphadenitis  (buboes),  or  septictemia  ("  gonorrhoeal  rheu- 
matism"), with  local  manifestations  in  various  parts.  In  the 
female  it  may  sjjread  as  in  the  male  to  the  urinary  organs ; 
and  also  to  Bartholin's  glands,  and  commonly  to  the  uterus 
and  Fallopian  tubes,  setting  up  pelvic  peritonitis  or  j)elvic 
cellulitis.  Gonorrhoeal  ophthalmia  (rarely  spreading  to  the 
nose)  is  common  among  children. 

For  diagnosis  and  treatment  see  diseases  of  regions. 

SYPHILIS. 

Syphilis  is  a  constitutional  disease,  with  local  manifesta- 
tions, produced  by  infections  of  a  yet  unknowii  kind,  most 
commonl}^  by  venereal  contact,  but  transmitted  also  by 
inheritance. 

Cause.  —  Probably  a  bacillus  or  spiroclueta.  Inocula- 
tion takes  place  through  small  abrasions,  or  tlie  unbroken 
epithelium  if  not  too  thick.  The  disease  is  contagious  only 
in  the  earlier  stages — the  tertiary  lesions  being  probably  non- 
infectious. The  virus  is  present  in  the  blood,  the  fluid  of 
mucous  tubercles,  and  the  secretions,  such  as  the  sperm,  and 
probably  the  saliva,  etc. 

Immunity. — A  person  once  infected  never,  or  very  rarely, 
becomes  infected  a  second  time ;  a  non-syphilitic  mother  bear- 
ing a  syphilitic  child  is  not  infected  from  tJmt  child  in  suck- 
ling or  otherwise  {Colles'  law).    No  animals  but  man  (and 
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possibly  tho  higher  apes)  are  iiioeulable.    There  is,  of  course, 
no  mutual  protectiou  from  hard  and  soft  chancre. 

The  disease  is  divided  into  three  indistinct  phases— early  or 
primary,  secondary,  and  late  or  tertiary. 

Primary  lesion  consists  of  a  papule,  the  chancre,  appearing 
about  24  days  (the  limits  ))eing  10-42)  after  inoculation.  It 
consists  of  a  mass  of  granulation  tissue,  inflammatory  ni 
nature,  but  rich  in  cells,  which  do  not  tend  to  break  down 
into  pus,  but  rather  to  form  a  scar  on  subsiding.  The  epi- 
thelial layer  is  usually  but"  not  always  destroyed.  The  virus 
spreads  to  the  nearest  lymphatic  glands,  producing  an  inflam- 
matory induration  {hard  bubo). 

Secondary  lesions  appear  after  another  incubation  period  of 
about  6-12  weeks  (8-150  days);  they  are  usually  symmetrical 
and  inflammatory,  with  or  without  eruptions  on  the  skin  or 
mucous  membrane,  or  with  hypertrophy  of  the  papillae  {condy- 
lomata and  mucous  tubercJi^s);  there  are  probably  also  internal 
inflammations. 

Tertiary  lesions,  appear  after  a  variable  time,  sometimes 
years.  They  consist  for  the  most  part  of  masses  of  granulation 
tissue  {giumnata),  with  a  tendency  to  caseate  in  the  middle  and 
excite  great  new  formation  of  connective  tissue  around  them. 
The  peripheral  part  consists  of  innumerable  round  cells,  mixed 
with  fibrous  tissue,  and  the  central  part  of  shrunken  cells  and 
nuclei  and  fine  fat  granules.  They  form  in  any  part  of  the 
body,  and  the  arterieii  in  the  neighbourhood  take  part  in  the 
inflammation,  the  inner  coat  especially  being  affected,  leading 
to  narrowing  and  sometimes  obliteration  of  the  lumen.  Hence 
necrosis  is  apt  to  occur,  and  ulceration  when  the  gumma  is 
near  the  surface.  Amyloid  disease  is  often  associated  with 
syphilis. 

Symptoms. — The  chancre  usually  occurs  on  the  penis  at  the 
angle  between  the  corona  and  prepuce,  and  is  single  or  some- 
times multiple.  It  consists  of  a  round  painless  elevation,  dis- 
charging a  little  clear  serous  fluid,  or  none,  and  the  base  is 
cartilaginous  to  the  touch.  The  lymphatic  vessels  and  glands 
are  rapidly  eidarged,  and  have  the  same  "bullety  "  feeling,  the 
vessels  standing  out  as  thin  hard  cords.  The  glands  affected 
are  the  oblique  inguinal  set,  lying  along  Poupart's  ligament, 

If  soft  chancre  be  present  in  addition,  the  discharge  is  pro- 
fuse, and  the  glands  are  soft  and  tender  ;  but  w  hen  that  is  cured, 
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the  hardness  remains  both  in  the  chancre  and  bubo  after  all 
the  irritation  has  ceased.  Phagedcena  may  occur  along  witli  a 
syphilitic  sore. 

Chancres  may  occur  in  otlier  parts — inside  the  meatus  in  the 
male,  and  out  of  sight ;  in  the  female,  usually  on  the  /abia,  the 
fourchette,  or  the  cervix  uteri,  rarely  on  the  vaginal  wall,  on 
the  skin  of  the  groin,  or  the  anus. 

In  non-venereal  cases  any  part  of  the  body  may  be  the  site 
of  inoculation,  but  especially  the  lips,  from  infected  pipes, 
spoons,  etc.;  the  nipple,  from  suckling  an  infected  child;  the 
fingers  of  midwives  and  surgeons  from  contact  with  infected 
mucous  membranes.  The  nearest  corresponding  glands  be- 
come enlarged.  In  soft  parts  the  induration  may  be  so  small 
that  the  chancre  may  resemble  a  carcinoma. 

Diagnosis. — From  soft  chancre,  by  the  absence  of  jnii^  and 
the  hardness  and  painlessness  of  the  buboes  (if  both  are  pre- 
sent, the  soft  sore  dries  up  \mder  treatment,  but  leaves  the 
indurated  sore  behind,  with  hard  glands)  ;  from  epithelioma, 
especially  on  the  lii)s,  by  the  history  of  rather  rapid  growth 
and  its  disappearance  under  mercurial  treatment  ;  from  excoria- 
tions of  the  glans  from  gonorrhoea!  balanitis,  by  the  eflfect  of 
antiseptic  treatment. 

Treatment. — As  removal  of  the  chancre  does  not  prevent 
general  infection,  mild  antiseptic  dressing  is  best — iodoform 
and  boracic  powder,  with  a  pledget  of  avooI  to  keep  the 
adjacent  surfaces  from  contact.  Additional  treatment  with 
mercury  should  })e  commenced  at  once,  as  secondary  symptoms 
may  be  prevented,  though  often  only  delayed  if  the  "^mercury 
is  given  up. 

Secondary  lesions  are  the  manifestations  of  the  general 
infection  of  the  body,  and  appear  chiefly  on  the  skin,  mucous 
membrane,  and  the  lymphatic  glands.  "  They  begin  in  6-12 
weeks,  and  are  distributed  symmetrically.  There  is  little  con- 
stitutional disturbance  as  a  rule,  but  sometimes  slight  fever 
and  weakness.  Headaches  and  pains  in  the  bones,  however, 
are  common,  especially  at  night,  and  there  is  often  aufemia. 
The  skin  eruptions  may  resemble  any  of  the  non-syphilitic 
kinds,  and  often  show  more  than  one  form  in  the  body  at  the 
same  time  [polymorphism). 

The  first  to  appear  is  roseola,  a  red  mottling  on  the  chest 
and  belly,  fading  on  pressure,  and  along  with  it  congestion  of 
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tlie  mucous  nicinbrane  of  the  mouth,  paUitc,  and  pharynx,  and 
often  small  ulcers  of  the  tonsils.  These  give  rise  to  no  pain, 
and  tlie  patient  is  often  unaware  of  their  presence. 

Macuhe  (hyperasmia  of  the  papilla)),  with  violet  or  brownish 
patches,  intensified  by  cold,  appear  on  the  chest,  abdomen, 
flexor  surfaces  of  the  arms  and  legs,  and  with  it  alopecia  (loss 
of  hair). 

Papules  on  the  tnuik,  limbs,  and  neck,  forehead  near  the 
scalp,  small,  firm  elevations,  with  scaly  tops  ("  syphilitic 
psoriasU  "),  rarely  giving  rise  to  vesicles  {eczema)  or  pustules 
(Impet/ffo),  but  often  witli  overgrowth  of  papilla;  in  moist  situa- 
tions, causing  warts  when  these  are  free,  and  condylomata  when 
they  arc  fused  together  Avith  swellings  of  the  intervening  tissue 
(very  infectious).  With  these  are  associated  mucous  tubercles 
on  the  cheeks,  tongue,  gums,  lips,  anus,  vulva,  and  prepuce 
(also  very  infectious).  The  colour  in  general  of  the  eruptions 
is  that  of    raw  ham^'  darkening  to  coppery  brown. 

'J'he  glands  all  over  the  body  may  become  enlarged,  especi- 
ally those  of  the  posterior  cervical  region. 

In  the  female  pregnancy  is  apt  to  end  in  abortion  in  the 
early  uionths. 

Tiie  other  affections  of  this  stage  are  iritis  (after  4-7 
months),  otitis  media  and  interna,  often  causing  permanent 
deafness,  periostitis  and  synovitis,  with  "rheumatic  pains." 

Progress. — I  n  si.x  months  or  so  the  lesions  tend  to  disappear, 
but  late  symptoms  are  common  at  this  time  ;  they  may  occur 
after  an  interval,  when  they  are  spoken  of  as  "reminders." 
Tlie  cliief  are — leucoplalda,  white  glazed  patches  on  the  sides  of 
the  tongue ;  rujyia,  papules  which  have  ulcerated,  and  by 
spreading  under  a  series  of  scabs  form  a  crust  like  a  lim])ct 
shell ;  pmriasis  on  the  palms  and  soles,  and  red  scaly  areas  on 
tlic  scrotum. 

Diagnosis. — The  characteristics  of  syphilitic  eruptions  arc  

(1)  symmetrical  incidence;  (2)  jiolymorphous  forms  ;  (3)  colour 
generally  of  "raw  ham";  (4)  position,  appearing  first  on  the 
abdomen,  chest,  front  of  arms,  back  of  legs,  palms  and  soles, 
sides  and  back  of  neck,  face  and  brow,  usually  in  that 
sequence,  while  the  scaly  eruptions  avoid  the  tij^s  "^of  elbows 
and  knees,  as  in  true  psoriasis ;  (5)  the  sJinjie  usually  serpigin- 
ous. The  swelling  of  the  posterior  cervical  (/lands,  apart  from 
obvious  irritation,  is  very  characteristic. 

Treatment  consists  of  the  continuous  use  of  mercury  by 
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the  mouth  (blue  pill,  gr.  2,  grey  powder,  gr.  2  ;  or  if  these  cause 
diarrhoea,  mercuric  chloride,  gr.  ./.y),  or  by  inunction  of  blue 
ointment  under  the  axilke  or  on  the  thighs  (apt  to  cause 
irritation  of  the  skin) ;  by  intramuscular  injections  of 
mercuric  chloride,  gr.  ^  (an  accurate  measure  of  the  dose  to 
be  absorbed  is  possible).  Intravenous  injection  and  fumigation 
(sublimation)  are  of  no  partici;lar  advantage. 

Mercurial  treatment  should  be  continued  for  two  vears,  and 
need  not  be  intermitted  unless  the  patient  loses  weight  or 
salivation  is  threatened.  The  waters  of  Aix-la-Chapelle  and 
other  spas  are  of  use  in  helping  the  action  of  mercury  with- 
out being  themselves  antisyphilitic.  Fresh  air,  iron  tonics  for 
the  ansemia,  etc.,  are  of  great  help. 

Local. — Open  sores  are  best  dusted  with  calomel  and  zinc 
oxide.  Ulcers  in  the  mouth  painted  with  1-1000  mercuric 
chloride  solution.  TJiickenimji^  of  bone  are  treated  by  giving 
potassium  iodide  in  addition.  Marriage  should  be  forbidden 
for  at  least  two  years,  and  all  symptoms  should  have  disappeared 
before  it  is  allowed. 

The  tertiary  stage  is  again  local,  and  the  lesions  are  not 
symmetrical.  Any  tissue  may  be  affected,  and  the  process  is 
a  slow  inflammatory  iniiltration  [gumma).  After  reaching  a 
certain  size  the  tumour  undergoes  a  fatty  degeneration  (casea- 
tion), and  breaks  down,  often  leaving  an  ulcer  which  does  not 
heal  till  the  mass  has  separated.  The  iQcers  have  a  hard 
raised  edge  and  indurated  base,  and  have  a  tendency  to  become 
serpiginous  (spreading  at  one  side  while  healing  at  the  other). 
In  receding,  they  leave  behind  an  area  of  sclerotic  atrophy,  or 
less  commonly  hypertrophy. 

The  chief  local  changes  are  : — 

Chronic  and  relapsing  periostitis  leading  to  osseous  nodes  or 
hypertrophic  sclerosis,  or  if  neglected,  to  suppuration  and 
necrosis. 

Gummata  in  the  substance  of  muscles,  which  often  by  their 
slow  growth  and  absence  of  inflammation  simulate  tumours. 

Gummata  in  liver,  testes,  lungs,  and  other  viscera  ;  in  fibrous 
structures  and  cellular  tissue  :  in  the  meninges  of  the  brain 
and  spinal  cord  :  in  capsules  of  joints,  etc. 

Diseases  of  the  skin  of  a  lupoid  type,  gummatous  in  com- 
mencement, and  serpiginous  in  character. 

Diseases  of  the  tongue,  chiefly  hypertrophic  sclerosis. 

Aggressive  structural  disorders  of  the  ganglionic;,  conductive. 
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or  central  parts  of  the  nervous  system  (sclerosis),  with  conse- 
quent functional  results. 

General  tendency  to  tissue  degeneration,  such  as  amyloid 
disease. 

Chronic  inflammations  of  mucous  membranes,  with  thicken- 
ing or  ulceration,  leading  to  stenosis,  as  in  the  pharynx, 
rectum,  etc. 

Diagnosis  of  gummata  from  malignant  tumours,  by  their 
history,  and  their  disappearance  luider  treatment ;  tertiary 
ulcers  of  the  tongue,  from  epitheliomata,  by  their  comparative 
painlessness,  and  in  doubtful  cases  by  microscopic  examination  ; 
lupoid  ulcers  from  lupus,  by  their  intractable  persistence  under 
treatment. 

Treatment. — Potassium  iodide  is  the  most  useful  drug  to 
resolve  gummatous  tumours,  without,  however,  having  any 
direct  effect  on  syphilitic  poison.  Hence  in  "late  secondary" 
lesions  mercury  should  be  used  also.  Large  doses  do  not  give 
rise  to  any  more  harm  than  small  ones,  and  are  therefore  to 
be  preferred.  If  iodide  rashes  appear  the  sodium  salt  may  be 
given  instead,  or  the  drug  intermitted.  The  iodide  should 
always  be  given  freely  diluted. 

Hereditary  syphilis  may  be  transmitted  from  the  father 
{sj)erm  inheritance),  or  from  the  mother  [(jerm  inheritance),  or 
from  both. 

At  birth  the  child,  as  a  rule,  is  quite  healthy  in  appearance, 
and  presents  no  local  sore.  After  3-6  weeks  it  suff'ers  from 
coryza  ("snuffles"),  followed  by  skin  eruptions.  These  begin 
as  an  intertrifio  on  the  nates  and  genitals,  developing  into  a 
papular  or  vesicular  rash  of  a  raw  ham  colour.  Condylomata 
and  nuicous  patches  about  the  anus  are  common  at  this  time. 
The  child  usually  suffers  from  wasting  and  antemia ;  it  looks 
shrivelled  and  aged,  the  skin  is  earthy  and  dry,  and  the  mouth 
and  lips  arc  aff'ected  with  white  ulcers  (stomatitis).  Affections 
of  the  ear  (otitis  media  or  intertui),  or  eye  (IritiK,  rare),  or 
other  organs  may  occur,  or  death  ensue  from  exhaustion. 

Under  treatment  the  disease  usually  disappears  wdthin  a 
year,  and  may  remain  away  permanently.  But  lesions,  tertiary 
in  character,  may  reappear  about  puberty.  These  are — inter- 
stitial />-eratitis,  with  cloudy  cornea,  and  ciliary  congestion  and 
irritability,  tending  to  natural  healing ;  otitis  media  and 
interna,  with  consequent  deafness  ;  if  the  disease  is  not  treated, 
ulceration  of  the  palate  ;  gummata  of  the  viscera. 
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Periostitis,  with  thickening  at  the  epiphyses,  and  nodes  on 
tlie  cranial  bones  {Parrofs  nodes),  especially  on  tlie  frontal  and 
parietal  eminences,  producing  the  "  hot-cross-bun  "  appearance  ; 
or  with  osteo-porosis  ;  with  arrest  of  growth  from  the  epiphyses 
and  irregular  thinning  of  the  skull  bones  {cranio-tabes) ;  rarely 
with  suppuration. 

The  evidences  of  early  syphilis  may  be  marked  at  this 
stage — imperfect  development  of  the  central  incisor  teeth  from 
stomatitis,  leaving  the  second  teeth  conical  instead  of  square, 
and  with  a  hollow  at  the  point  [Hutchinson^ s  teeth).  White 
lines  radiating  from  the  angles  of  the  mouth,  from  ulcerations 
occurring  at  the  same  time.  Sunken  bridge  of  the  nose,  from 
ulceration  or  want  of  development  of  the  nasal  bones,  conse- 
quent on  the  coryza.  Dwarfing  of  the  body.  Osseous  nodes 
on  the  long  bones,  and  other  evidences  of  periostitis. 

The  disease  is  not  transmitted  to  a  third  generation,  and 
has  apparently  no  tendency  to  produce  "scrofula,"  as  at  one 
time  was  thought. 

Diagnosis  in  early  stages  from  non-syphilitic  rashes,  by  their 
persistence  under  ordinary  treatment,  and  their  clearing  up 
rapidly  under  mercury ;  in  later  stages  from  rickets,  by  the 
aggregate  of  syphilitic  signs. 

Treatment. — In  the  early  stages  mercxiry  should  be  given, 
grey  powder  (1  grain)  by  the  mouth  :  or  if  that  causes  diar- 
rhoea, by  inunction  of  bhie  ointment  (1  drachm),  placed  on 
the  child's  abdomen,  and  left  to  be  rubbed  in  by  the  binder. 
It  should  be  intermitted  whenever  the  lesions  disappear, 
and  should  never  be  pushed  to  salivation  (mercurial ism), 
lest  the  teeth  be  affected  in  their  development,  giving  rise  to 
transverse  ridges  and  irregularities  of  the  enamel  at  the  margins. 

Good  food,  fresh  air,  and  cleanliness  are  essential. 

TUBERCULOSIS. 

Tuberculosis  is  an  inflammatory  process  set  up  by  the 
tubercle  bacillus.  The  most  abundant  source  of  these 
microbes  is  from  the  dried  sputum  of  phthisical  patients. 

They  gain  an  entrance  to  the  body  by  the  respiratory  tract; 
by  the  alimentary  canal,  including  the  mouth  and  throat ;  or  by 
the  skin.  It  is  rarely  transmitted  direct  by  inheritance,  though 
the  predisposition  to  it  is  often  hereditary. 

Predisposing  causes  are  bad  food,  bad  hygiene,  close  air, 
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damp  and  dark  dwellings,  want  of  exercise,  overwork,  exhaus- 
tion, previous  illnesses,  and  especially  hereditary  tendency. 

Local  7>?-e(/i.s;/;osi/i//  causes,  inflammations,  injuries,  and 
cicatrices  which  all  tend  to  lessen  the  immunity  of  the 
part. 

Tubercular  (//aYAe'.su-  is  common  in  children  of  two  types:  (a) 
The  sanguineous  type,  where  the  child  is  soft  and  plump,  with 
volatile  spirits  ;  the  hair  is  fair  and  the  skin  fine  ;  the  cheeks 
are  pink  and  translucent,  and  show  the  veins  outlined  in  blue  ; 
the  eyes  are  blue  and  often  humid,  and  are  fringed  with  long 
lashes ;  the  upper  lip  is  full  and  the  finger  ends  are  often 
clubbed  :  and  (b)  The  j^hlegmatic  type,  where  the  child  is  fat 
and  sluggish,  with  heavy  features  ;  the  skin  is  hard  and  rough, 
and  dark  or  muddy-looking ;  the  lips  are  thick,  the  limbs 
wa\sted,  the  circulation  is  poor,  and  phlyctenular  ophthalmia  is 
common. 

Pathology. — The  tubercle  consists  essentially  of  a  small 
nodule,  the  centre  of  wdiich  is  usually  a  giant  cell  with  several 
nuclei ;  around  this  is  found  a  sphere  of  epithelioid  cells  lying 
in  a  hue  reticulum.  These  cells  are  derived  most  likely  from 
the  endothelial  cells  of  a  capillary  vessel  in  which  the  bacteria 
have  lodged,  and  set  up  their  specific  stimulation.  Surround- 
ing this,  and  penetrating  into  the  outer  limits,  is  a  mass  of 
leucocytes.  There  are  no  vessels  in  the  nodule,  and  the  central 
])art  is  liable  to  necrosis ;  and  this  readily  takes  place  from 
the  direct  effect,  of  the  bacillary  poison;  calcareous  infil- 
tration often  succeeds,  especially  in  the  more  chronic  condi- 
tions. Outside  the  tubercle  is  an  area  of  inflammation,  which 
in  soft  tissues  gives  rise  to  a  considerable  amount  of  oedema. 
Such  small  tubercules  are  seen  in  "  miliary  "  tuberculosis,  and 
larger  tubercular  masses  are  produced  by  the  fusing  of  a 
number  of  small  ones  ;  the  lining  of  a  tubercular  cavity  (pyogenic 
membrane)  is  therefore  a  series  of  tubercules. 

Progress. — The  disease  is  chronic  as  a  rule,  and  gives  rise 
to  various  conditions.  It  may  remain  local  and  form  a  cold 
abscess  ;  or  become  calcareous  and  encapsuled  ;  or  by  pyogenic 
infection  form  an  acute  abscess  ;  or  it  may  spread  by  the 
lymphatics,  involving  the  glands  ;  or  pass  the  glands,  and  by 
the  blood  stream  produce  lesions  in  joints,  bones,  serous  mem- 
branes, or  other  parts ;  or  general  (miliary)  tuberculosis. 

Certain  parts  are  more  liable  to  tubercule  ; — the  luno^s 
especially ;  such  serous  membranes  as  the  pleura,  peritoneum. 


46 


HANDBOOK  OF  SURGERY 


and  cerebral  meninges ;  the  testicle,  kidney,  liver,  spleen,  and 
ovaries  ;  the  lower  part  of  intestines ;  and  the  larynx.  The 
bones  are  often  affected,  especially  those  parts  composed  of 
cancellous,  tissue;  joints  also  [tvhite  swellinf/j,  lymphatic 
glands  (struma),  and  the  skin  (scrofula,  lupus),  are  common 
situations. 

The  chief  symptoms,  apart  from  the  local  lesions,  are  fever 
in  the  evening,  and  ansemia,  with  wasting  and  weakness. 

Treatment,  general :  counteract  in  all  ways  the  predisposing 
causes,  especially  by  fresh  air,  day  and  night,  if  possible  in  the 
country  or  at  the  sea  ;  abundant  food,  especially  milk  and  fat ; 
attention  to  the  bowels  ;  and  sometimes  iron,  or  cod-liver  oil, 
if  the  body  is  thin.  The  local  treatment  will  be  spoken  of  in 
the  later  sections. 

ACTINOMYCOSIS. 

Actinomycosis  is  a  chronic  infective  disease  of  the  type  of 
tuberculosis,  caused  by  the  stre2:)tothrix  actinomyces.  It  is  com- 
mon in  cattle,  bnt  affects  man,  appearing  in  the  tongue  or  check 
as  a  tubercular  mass,  with  diffuse  induration  and  a  tendency  to 
suppurate.  It  affects  also  the  jaws  and  other  bones,  causing 
an  inflammatory  necrosis.  The  pus  from  those  lesions  shows 
little  yellow  or  grey  granules  (clumps  of  streptothrices),  which 
are  seen  under  the  microscope  to  consist  of  a  filamentous 
network ;  though  the  "  ray "  formation,  with  clubbed  ends 
(involution  form),  is  sometimes  seen. 

The  disease  is  for  the  most  part  a  local  one,  but  is  dangerous 
b}"  forming  a  nidus  for  septic  infection,  or  by  involving  im- 
portant organs. 

A  generalised  (^miliary)  form  is  also  met  with. 

Prognosis,  where  the  lesion  is  easily  removed,  is  good  ;  but 
less  so  when  only  medical  measures  are  available. 

Diagnosis  from  gummatous,  tubercular^  and  cancerous 
tumours  chiefly  by  microscopic  examination. 

Treatment. — Local  masses  should  be  excised,  and  abscesses 
drained.  Potassium  iodide  in  large  doses  (20-30  grs.)  has  a 
strong  effect  in  counteracting  the  disease. 

LEPROSY. 

Leprosy  is  an  infective  disease  set  up  by  the  bacillus  lejjvce. 
Pathology. — The  bacillus  produces  a  nodule  of  very  cellular 
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inflammatory  tissue,  in  and  between  which  the  bacilH  are 
found  in  crowds.  The  lesions  are  formed  usually  beneath  the 
skin  (cutaneous),  or  aromid  a  nerve  stem  (antesthetic  form). 

Symptoms. — After  some  prodromal  signs  of  failing  health, 
(a)  a  macular  eruption  appears,  in  the  midst  of  which  thickened 
masses  are  formed.  These  may  attain  great  size,  in  the  face 
giving  rise  to  "  leontiasis "  ;  they  usually  ulcerate  in  the  end, 
and  involve  the  mouth,  eyes,  etc.  Or  (b)  granulomata  are 
deposited  around  a  nerve  trunk,  leading  to  irritation,  pain,  etc., 
and  subsequent  paralj'sis  and  auicsthesia  ;  Avhile  the  parts  sujj- 
plied  die  oft' by  gangrene. 

Diagnosis  is  made  from  the  presence  of  the  bacilli. 

Prognosis. — The  disease  is  always  fatal,  but  not  immedi- 
ately,— 2-20  years. 

Treatment. — Palliative ;  good  food,  etc.,  and  surgical  atten- 
tion to  any  necrosed  parts  ;  prevention  of  sepsis. 

Prevention. — Isolation  of  lepers,  especially  when  there  is 
any  ulceration  going  on. 

MADURA  DISEASE. 

Madura  disease  is  somewhat  similar  to  actinomycosis,  and 
is  produced  by  the  streptothrix  madmw.  It  is  confined  to 
India. 

Symptoms. — The  bones  of  the  feet,  to  which  the  disease 
is  chiefly  restricted,  become  necrosed,  and  the  surrounding 
tissues  are  formed  into  a  large  shapeless  mass  of  new-formed 
(inflammatory)  connective  tissue.  This  breaks  down,  forming 
abscesses  and  sinuses.    The  hand  is  sometimes  affected. 

Diagnosis  from  microscopical  examination  of  the  microbe. 

Treatment.— Amputation.  Iodides  do  not  have  any  specific 
effect. 

GLANDERS. 

Glanders  is  an  infective  disease,  caused  by  fjacii/us  m<il(ei, 
often  epidemic  amongst  horses  in  an  acute  form  {[//anders),  or 
in  a  chronic  form  {farcy).  It  is  transmitted  to  stable  workers, 
etc.,  by  the  discharges  from  the  nose  or  from  sores. 

Pathology. — Small  nodules  of  granulation  tissue  resembling 
tubercles  arc  formed  in  the  skin  or  mucous  membrane ;  these 
soon  supj)urate  and  spread  by  the  lym])hatics.  The  mucous 
membrane  of.  the  naso-pharynx  may  be  infected  by  the  blood 
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stream,  and  inflammatory  ulcerations  take  place  there. 
Powerful  toxins  are  formed  which  produce  symptoms  of 
septicfemia. 

Symptoms  begin  with  fever,  and  redness  and  swelling  at 
the  point  of  inoculation,  with  lymphangitis  spreading  from  it. 
Purulent  catarrh  of  the  nose,  and  later  a  rash  like  that  of 
small-pox  (papules,  vesicles,  pustules),  become  prominent.  The 
lungs  are  involved  (pneumonia),  or  the  intestines  (enteritis), 
with  death  following  from  heart  failure. 

In  the  chronic  form  the  lymphatic  glands  are  enlarged 
{farcy  Imds),  and  tend  to  suppurate  and  discharge. 

Diagnosis  from  small-pox  and  other  acute  infections,  and  in 
the  chronic  form  from  tubercle  and  syphilis,  by  bacterio- 
logical examination  of  the  discharge.  (In  animals  by  mallein 
injections.) 

Prognosis,  in  acute  form,  bad  (mortality  98  per  cent),  in 
chronic,  better  (50  per  cent). 

Treatment. — Opening  of  abscesses,  scraping,  and  cauterising 
with  carbolic  acid.    Isolation  of  the  patient. 

Preventive  treatment  in  animals  by  detecting  the  disease 
with  mallein  and  destroying  infected  beasts. 

HYDROPHOBIA. 

Hydrophobia,  or  Rabies,  is  an  infective  disease  caused  by  a 
virus,  as  yet  undiscovered,  transmitted  from  rabid  animals 
(rare  in  Britain). 

Cause  is  usually  the  bite  of  a  dog,  but  more  rarely  a  cat.  In 
foreign  countries  wolves  are  a  common  source  of  the  disease. 
The  virus  exists  in  the  saliva,  and  is  introduced  by  any  breach 
of  the  skin. 

Pathology.— The  virus,  after  an  inoculation  period,  produces 
its  poison,  which  acts  on  the  medulla  and  brain,  with  subse- 
quent loss  of  inhibitory  power,  when  exaggerated  reflexes  of  all 
kinds  ensue.  Sometimes  there  is  congestion  in  the  brain  and 
coi'd,  and  small  hemorrhages,  and  in  rarer  cases  paraplegia 
follows  on  the  degeneration  of  nerve  tissue. 

Symptoms  begin  from  fourteen  days  to  six  months  or  more, 
generally  six  weeks,  after  infection.  The  phase  of  invasion  is 
characterised  by  restlessness,  irritability,  apprehension,  and 
malaise.  There  is  sighing  respiration,  loss  of  appetite,  uneasi- 
ness in  the  epigastrium,  and  great  thirst.    The  pulse  is  rapid 
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and  the  respiration  liurricd  ;  there  is  liypertTsthesia  of  the 
skin,  and  troubled  dreams  are  common.  There  is  generally 
some  itching  at  the  seat  of  the  wound. 

After  two  or  three  days  the  stage  of  excitement  is  established — 
the  face  is  intensely  anxious,  apprehension  gives  way  to  terror, 
thick  mucus  collects  in  the  throat,  and  leads  to  unavailing 
"hawking"  ;  convulsions  occur  whenever  the  patient  attempts 
to  swallow  liquid,  though  solids  pass  more  easily,  and  even  the 
sound  or  sight  of  water  is  sufficient  to  cause  spasms.  The  con- 
vulsions are  general  over  the  body,  and  are  tonic,  or  often 
intermittent  (clonic).  The  intellect  is  variable,  at  times  clear, 
at  times  showing  suspicion  or  maniacal  excitement.  There  is 
increasing  hypericsthesia,  and  sexual  excitement  with  priapism. 
There  is  generally  fever  —  the  temperature  rising  to  100°  to 
103. 

Death  occurs  from  asphyxia  (spasm  of  respiration),  or  from 
syncope,  or  exhaustion,  within  ten  days. 

There  is  a  rarer  form  of  paralytic  rabies,  in  ,which  there  is 
an  ascending  paraplegicX,  causing  death  when  it  reaches  the 
respiratory  muscles.  (This  is  the  usual  form  in  rabbits  used 
for  the  source  of  modified  virus.) 

Diagnosis,  from  tetanus,  strychnine  poisoning,  and  hysteria. 

Prognosis. — Kabies  once  established  is  nearly  always  fatal; 
if  treated  before  the  symptoms  appear  by  Pasteur's  method  the 
mortality  is  small  ;  if  before  the  sixth  day  about  0*2  per  cent. 

Treatment. — The  bite  mnst  be  cauterised,  or  excised,  or  it 
may  safely  l)e  sucked  if  there  is  no  abrasion  of  the  mouth. 
Meanwhile  the  dog  must  be  kept  alive  in  a  strong  cage,  to 
watch  its  subsequent  career,  if  there  is  any  doubt  as  to  its  mad- 
ness ;  it  will  die  rabid  in  a  few  days  if  it  is  afllected.  If  the 
dog  has  been  killed,  its  head  and  spinal  cord  should  be  packed 
in  ice,  and  sent  at  once  to  a  competent  veterinary  establishment 
for  a  report. 

The  patient  should  be  sent  at  once  to  the  nearest  Pasteur 
institute  for  treatment.  This  consists  of  a  series  of  injections 
of  increasingly  strong  modified  virus,  each  injection  protects 
against  the  next,  till  an  otherwise  fatal  dose  has  been  injected, 
the  incubation  period  of  "accidental"  rabies  allowing  of  this 
process  to  be  carried  out. 

Preventive  measures  consist  of  destruction  of  all  rabid 
animals ;  registration  or  muzzling  of  all  dogs  ;  with  quarantine 
of  those  imported  dogs ;  and  uo  stray  dogs  should  be  allowed 
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at  large.  If  these  measures  are  confined  to  dogs  the  disease 
will  die  out.  (In  other  countries  there  is  the  further  difficulty 
of  dealing  witli  wolves.) 

TETANUS. 

Tetanus  is  an  infective  disease  caused  by  the  tetanus  bacillus 
affecting  the  nervous  system,  and  setting  up  tonic  .spasms  of 
the  voluntarv  nniscles. 

Causation. — The  bacilli  gain  entrance  by  wounds,  especially 
septic  ones,  most  commonly  lacerated  or  punctured,  but  even 
tlu'ough  burns,  ulcers,  or  any  .slight  injuries.  Tetanus  has 
occurred  from  infected  catgut  ligatures,  and  from  contaminated 
fluids  (serums,  etc.),  used  for  injections.  Kicks  from  horses, 
and  injuries  from  dirty  farm  implements,  are  specially  likely 
to  produce  the  disease.  Certain  cases  called  cryjytogenetic  occur 
where  no  obvious  cause  is  found,  as  in  many  cases  of  trism.u!< 
neoiiatorum,  etc. 

Predisposing  causes  are  exposure  to  cold  or  damp ;  but  a 
warm  climate  aids  the  growth  of  the  microbe. 

Pathology. — The  bacillus  on  entering  the  wound  grows  only 
at  the  seat  of  inoculation,  forming  its  poison  there,  but  not 
spreading  through  the  ))ody  or  blood.  The  toxins  are  formed 
under  favourable  conditions,  i.e.  absence  of  oxygen  ;  and  these 
conditions  arc  found  in  the  depth  of  the  wound,  and  the  presence 
of  aerobic  microbes,  which  use  up  the  available  oxygen  in  the 
immediate  vicinity  of  the  tetamis  bacilli.  The  toxins  are 
probably  of  the  nature  of  an  enzyme,  and  act  only  after  a 
period  of  incubation  (four  to  six  days) ;  they  have  a  special 
affinity  for  nervous  tissue,  and  travel  to  the  central  nervous 
system  by  way  of  the  nerve  sheaths,  and  so  reach  the  motor 
nerve  nuclei. 

After  death,  hypera^mia  and  degeneration  of  the  grey 
matter  have  been  observed  in  the  cord,  but  not  always. 

Symptoms. — The  first  are  stiffness  in  the  neck,  then  trismus, 
or  difhculty  in  opening  the  mouth  {/ock-jau^,  and  of  swallowing; 
the  facial  muscles  are  drawn  (risics  sardonicus) ;  the  abdominal 
muscles  become  tense  and  hard.  Spasms  of  these  muscles 
become  frequent,  and  extend  over  a  wider  area,  till  all  the 
muscles  may  l)e  involved.  They  occiir  also  from  a  much 
slighter  stimulus  as  the  disease  ])rogresses  (slight  noises, 
draughts,  etc.),  and  in  the  intervals  the  tonic  contractions 
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tend  to  remain,  especially  those  of  the  abdominal  muscles, 
which  are  often  "like  a  board." 

The  pulse  remains  normal,  except  when  it  is  hurried  from 
the  exhaustion  caused  by  the  spasm.  Respiration  also  remains 
normal  until  the  respiratory  muscles  are  involved  (a  late  eftect), 
when  respiratory  spasm  occurs.  The  tempei'ature  remains 
normal  as  a  rule,  but  may  be  raised,  especially  just  before  death. 
There  is  profuse  sweating,  wdiich  causes  the  v;rine  to  be  concen- 
trated, high  coloured,  but  otherwise  normal.  The  bowels  are 
always  obstinately  constipated.  The  pain  of  the  spasms  and 
tonic  contractions  is  intense  ;  the  intellect  remains  clear,  and 
insomnia  is  pronounced. 

Death  occurs  from  syncope,  exhaustion,  spasm  of  the  glottis, 
or  spasm  of  the  respiratory  muscle. 

When  the  muscles  of  the  back  are  sj^ecially  affected  the 
patient  is  arched  so  as  to  lie  on  his  head  and  his  heels  only 
{opisthotomis) ;  when  the  abdominal  muscles  are  specially  con- 
tracted, he  lies  curled  up  {em2)rosthotonus) ;  when  these  are 
counterbalanced,  he  remains  rigid  (orthotonus) ;  when  those  of 
one  side  are  more  strongly  afifected,  he  is  twisted  to  the  side 
(jdeurosthotonus). 

Prognosis. — The  so-called  acute  cases,  occurring  seven  days 
after  inoculation,  and  culminating  in  generalised  spasms  in  1-2 
days,  are  very  fatal  (80  to  90  j)er  cent)  ;  in  chronic  cases,  after 
a  longer  incubation,  8-14  days,  and  if  the  patient  lives  beyond 
the  12th  day  prognosis  is  more  favourable  (mortality,  15-20 
per  cent). 

Diagnosis  from  hydrophohia,  by  the  absence  of  hallucina- 
tions and  viscid  saliva,  and  the  presence  of  trismus,  and  the 
tonic  contractions  between  the  spasms,  and  absence  of  fever  ; 
from  strychnine  poisoimu/,  by  the  twitchings,  and  the  rapid  on- 
set and  termination  of  that  affection  ;  from  tetany,  by  Chvostek's 
and  Trousseau's  signs  ;  from  hysteria,  by  the  inexact  imitation. 

Treatment.  —  Local  :  first  excise  the  region  of  the  wound, 
and  if  necessary,  amputate  part  of  a  limb.  Dress  the  wound 
with  antiseptics,  and  wash  frequently  witii  liyclrogen  peroxide. 
Hypodermic  injections  of  dilute  carbolic  acid.  Cutting  a  main 
nerve  supplying  the  part  only  delays  the  onset. 

General :  inoculation  with  antitetanic  serum,  though  only 
an  antibacterial  serum,  should  be  tried,  and  in  repeated  doses; 
and  there  is  apparently  no  better  way  of  injecting  than  into 
the  subcutaneous  tissues. 
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The  bowels  must  be  opened  by  a  strong  purge,  and  the 
urine  drawn  ott"  if  there  is  retention  from  spasm ;  the  diet 
must  1)e  light  and  digestible,  and  the  body  kept  moderately 
warm  in  a  quiet  and  dark  room.  For  the  spasms,  chloral  and 
bromide  may  be  given,  or  inhalations  of  chloroform  over  a  long 
period. 

Prophylactic  measures  should  be  taken  when  a  \\ound  is 
l)adly  infected  with  earth,  manure,  etc.,  or  lacerated  with  a 
gunshot,  especially  if  near  the  brain  or  cord,  by  injecting  a 
dose  of  antitetanic  serum,  which  is  a  reliable  preventive  of 
tetanus. 

Tetany  is  a  condition  found  associated  with  comjalete  removal 
of  the  thyroid  gland,  dilatation  of  the  stomach,  rickets,  etc. 
It  is  not  due  to  an  infection,  but  probably  to  some  auto- 
intoxication. 

There  is  tonic  spasm  of  the  muscles,  which  may  be  locally 
excited  by  stinuilus — tapping  on  the  facial  nerve  produces 
risus  sardonicus  {Chvosite^s  si(/n),  and  pressure  on  the  main 
vessels  causes  spasm  of  the  muscles  of  the  limbs  {'fronssean's 
sign).  The  piilse  is  quick,  the  temperature  usually  raised,  and 
headache  and  vomiting  are  common.  The  limbs  arc  usually 
flexed  at  all  the  joints. 

Pathology,  not  clearly  known. 

Treatment. — General  measures  to  promote  normal  digestion, 
chloral  and  bromides  for  the  spasms. 

DIPHTHERIA. 

Diphtheria  (membranous  croup),  is  an  infective  disease 
caused  by  the  bacillus  cliphtherice,  with  localised  lesions  usually 
on  the  tonsils  and  pharynx,  but  producing  constitutional  eflccts 
on  tlie  nervous  system. 

Pathology. — The  bacilli  planted  on  the  fauces  set  up  inflam- 
mation with  formation  of  a  fibrinous  deposit  (the  false  mem' 
hrane),  and  there  form  their  toxins  which  are  absorbed  from 
the  mucous  surface. 

Symptoms. — At  first  malaise  and  fever,  sore  throat  with 
white  spots  on  the  tonsils  ;  croupy  cough,  husky  voice,  and 
choking  fits,  due  to  spasm,  but  later  to  blocking  of  the  larynx 
from  downward  spread  of  the  membrane.  Paralysis  of  muscles, 
especially  those  of  deglutition,  is  apt  to  occur.  (See  a 
medical  work.) 
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Diagnosis,  from  fo/licular  tonsillitis,  thrush  (caused  by 
oidiuin  albicans),  and  scarlatinal  sore  throat,  by  microscopic  or 
bacteriolouical  examination. 

Surgical  treatment  is  called  for  in  cases  of  choking,  when 
it  is  met  by  intubation  with  O'Dwyer's  tubes,  by  tracheotomy  or 
larynfjotomy.    In  all  cases  antitoxin  should  be  given. 

Wound  dipJitheria  affecting  the  edges  of  the  tracheotomy 
wound  is  not  now  common.  There  is  necrosis  of  the  soft  parts 
spreading  from  the  opening.  It  is  treated  with  antiseptic 
dressings  and  caustic  applications. 

ANTHRAX. 

Anthrax  is  an  infective  disease  caused  by  the  bacillus 
anthracis.  It  affects  sheep,  cattle,  and  other  animals,  and  is 
transmitted  to  man  by  working  with  infected  hides,  wool,  etc. 

Pathology, — The  bacillus  causes  at  first  a  local  inflammatory 
necrosis,  and  if  not  checked  it  affects  the  blood  stream,  setting- 
up  a  septicicmia. 

Symptoms. — The  local  form,  malii/nant  pustule,  occurs  by 
inoculation  into  a  crack  in  the  skin.  A  small  red  vesicle 
ajjpears,  from  which  a  spot  of  gangrene  spreads.  The  centre 
quickly  becomes  black,  hence  the  name  [anthrax),  and  the 
surrounding  skin  becomes  brawny  and  (rdematous,  but  with- 
out suppuration.  The  glands  become  enlarged  and  tender. 
Fever  sets  in,  typhoid  in  character,  and  the  patient  is  apt  to 
die  from  coma  or  syncope. 

There  is  a  generalised  form  {wool-sorter\s  disease,  or  splenic 
fever),  from  infection  through  the  lungs  or  alimentary  canal, 
more  rapidly  fatal. 

Prognosis  is  good  in  the  local  form  if  treatment  is  com- 
menced early,  but  bad  in  late  stages,  and  very  fatal  in  the 
generalised  type. 

Treatment. — Excision  of  the  spot  with  the  surrounding 
tissues  as  soon  as  diagnosis  is  made.  Injection  of  anthrax  anti- 
toxin as  early  as  possible. 

ANIMAL  PARASITES. 

Taenia  Echinococcus,  one  of  the  cestodc  worms,  in  its 
intermediate  stage  gives  rise  to  hydatid  r//.sY.s-.  The  worm 
is  about  ^  inch  long,  and  consists  of  four  segments — the  first 
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l)eiiig  tlie  head,  and  funiislicd  with  suckers  and  thirtj'  or  forty 
hooklets.  It  inhal)its  tlie  alimentary  canal  of  sheep,  cattle, 
and  more  especially  dogs. 

Invasion  occurs  in  man  through  drinking  water  infected 
with  the  eggs. 

Pathology. — The  eggs,  on  entering  the  alimentary  canal, 
lose  their  chitinous  coverinsi  and  migrate  into  the  tissues. 
Here  they  set  up  an  inflanmiatory  new  formation  which  forms 
the  capsule  (ectocijst),  and  in  this  the  true  cyst  {endocyst)  is 
formed  hy  development  of  the  egg,  and  is  composed  of  r/erminal 
membrane  and  fluid  (slightly  opalescent,  of  low  sp.gr.  1010,  con- 
taining sodium  chloride,  but  no  albumen).  From  this  mem- 
brane are  developed  hrood  cajosides,  beginning  as  small  hollow 
elevations,  which  become  the  heads  {scoh'ce><)  of  the  new  tape- 
worms. These  are  armed  with  four  suckers  and  a  dou])le  row 
of  hooklets.  Besides  these,  daui/liter  ci/xts  are  formed  from  the 
parent  cyst,  and  others  from  those,  and  so  on.  The  size  of 
the  cyst  depends  on  its  surroundings,  and  may  attain  to  great 
dimensions.  The  seat  is  most  commonly  the  liver,  next  the 
lung,  and  the  kidney. 

Symptoms  are  due  to  pressure,  and  depend  on  the  situation  ; 
later  urticaria  may  follow  rupture,  or  suppuration  may  ensue. 
The  signs  are  those  of  a  cyst  (</.».),  and  especiall}'  accompanied 
by  a  thrill  on  percussion,  due  to  the  loculated  formation. 

Diagnosis  is  made  by  the  history  and  by  exclusion  of  otlier 
conditions.  Puncture  should  not  be  employed,  except  when 
the  C3'st  is  directly  exposed  to  view. 

Prognosis  is  good,  when  the  cyst  is  easily  amenable  to 
surgical  treatment  ;  and  it  often  subsides  spontaneously. 
Danger  occurs,  if  suppuration  ensues,  or  if  it  ruptures  into  a 
lung. 

Treatment. — Excision,  if  possible,  or  incision  and  drainage 
(see  Diseases  of  Regions). 

Other  animal  parasites,  rarely  niet  with  in  this  country,  are — 

Chigoe  or  .Yv^gev  {Pu/ejt-  J >enetrans),  which  enters  the  naked 
foot  and  gives  rise  to  a  suppurating  tumour. 

Trichina  Spiralis,  a  nematode  worm,  met  w4th  in  uncooked 
"measly  2X)rk,"  etc.  The  embryos  enter  the  human  intestine, 
and  migrate  to  the  voluntary  muscles,  where  they  become 
encapsuled.  They  act  by  causing  oedema  and  impairment  of 
function. 

Guinea  Worm,  a  nematode  worm,  which  enters  the  ali- 
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nieutary  canal,  and  migrates  till  it  is  discluirgeil  through 
the  skin. 

Filaria  Sanguinis,  a  nematode  worm,  which  migrates  to  the 
lymphatic  vessels,  and  there  causes  blocking,  giving  rise  to 
elephant /a><is  {(/.v.)  and  chyluria. 

Bilharzia  Hsematobia,'  a  trematodc  worm,  which  produces 
ova  in  the  body.  These  migrate  and  escape  from  the  mucous 
s\u-faces,  producing  amongst  other  symptoms  htematuria. 
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TUMOURS  AND  CYSTS. 

TUMOURS. 

Tumours  are  new  formations,  not  due  to  simple  hypertrophy 
or  to  inflammation. 

They  are  classified  into  simple,  Benign,  or  innocent  tumours, 
having  a  structure  for  the  most  part  similar  to  normal  tissues, 
in  which  they  arc  found  {homologous) ;  growing  in  the  normal 
manner  (tyincal) ;  and  not  infiltrating  the  surrounding  tissues ; 
often  encapsuled  ;  not  involving  the  glands,  nor  recurring  after 
removal ;  and  causing  ill  effects  by  pressure  only. 

Malignant  (cancers),  having  structure  different  to  that  in 
which  they  arise  {heterologovs)  ;  penetrating  and  invadinu' 
the  surrounding  tissues  {atypical  growth)  :  without  definite 
capsule;  infecting  the  lymphatic  glands  and  spreading  to 
distant  organs  (w<eifcEstosw) ;  sometimes  recurring  after  re- 
moval; and  with  a  tendency  to  cause  cachexia,  and  in- 
evitable and  early  death. 

Secondary  changes  are  common  in  tumours;  they  mav 
become  inflamed,  or  ulcerated  ;  or  may  undergo  fatty,  mucoid 
or  colloid  {cystic)  degeneration,  pigmentation,  or  calcification. 
Heemorrhage  into  the  substance,  or  abscess  formation  may 
take  place ;  and  atrophy,  necrosis,  or  sloughing  may  lead  to 
their  destruction.  Further,  simple  tumours  may  take  on  a 
malignant  condition. 

Tumours  are  also  classified  from  their  supposed  seat  of 
origin  and  general  structure,  into — 

(«)  Connective  -  tissue  tumours,  innocent  and  malignant 
(mesodermal  and  from  endothelium  of  mesoderm). 

{h)  Epithelial  tissue  tumours,  innocent  and  malignant  (epi- 
blastic  and  hypoblastic. 
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((•)  Temtuid  tumours,  with  mixed  tissues  of  all  layers. 

Causation  of  tumours  is  as  yet  \inknowu,  but  certaiu  condi- 
tions have  undoubted  influence  on  their  growth,  of  which  the 
chief  ai'e  : — 

1.  Chronic  irritation,  very  often  noticed  previous  to  the 
onset  of  tumour  formation  {e.g.,  cancer  of  lips  following  smoking 
a  hot  pipe,  of  the  tongue  following  irritation  of  a  sharp  tooth 
or  syphilitic  eruption  :  also  laceration  of  the  cervix  uteri,  and 
deposit  of  soot  on  the  scrotum,  etc.,  previous  to  cancer  in  these 
parts). 

2.  Injury,  producing  subperiosteal  hlood-clots,  previous  to 
onset  of  sarcoma  in  bones. 

The  actual  cause  of  tumours  has  been  attributed  to  : — 

3.  Cell  inoculation,  from  the  occurrence  of  metastatic 
tumours  and  from  cancer  a  deux  ;  but  no  conclusive  evidence 
has  been  evinced. 

4.  Endemic  origin  from  occurrence  of  a  series  of  cases  in 
one  house  or  street ;  but  also  on  insufficient  grounds. 

5.  Organisms,  from  observation  of  different  bodies  in  the 
cells  ;  none  of  which  have  been  shown  to  be  constant,  or  to 
produce  tumour  tissue  other  than  granuloma  on  inoculation. 

6.  Uncontrolled  cell  jjroliferat ion,  from  occurrence  of  tumours 
in  the  aged,  where  epithelial  tissues  become  relatively  more 
active  as  the  other  tissues  atrophy  ;  this  does  not  occur  after 
nerve  paralysis. 

7.  Developmental  tendencies,  from  the  frequency  of  tumours 
growing  from  ill-developed  structures  and  foetal  remnants  ;  but 
in  many  there  are  no  embryonic  cells  found. 

.  8.  Inherited  tendencies,  from  incidence  of  tumours  in 
families ;  but  the  occurrence  is  rare,  and  the  grounds  for 
this  opinion  vague. 

9.  Acquired  tendencies  from  the  frequency  of  cancers 
following  worry,  grief,  etc. ;  but  these  are  not  characteristic 
of  this  disease  more  than  others. 

(a)  connective-tissue  tumours. 

(a)  Benign. 

Fibroma. — This  consists  of  wavy  bundles  of  dense,  white 
fibrous  tissue,  originating  from  previously  existing  connective 
tissue,  by  proliferation  of  the  cells  and  formation  of  fibrils. 
These  are  packed  closely,  ofcen  in  wliorls,  with  few  vessels,  and 
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have  cells  with  long  nuclei  lying  between  them.  The  softer 
and  more  vascular  fibromata  are  cnWcd  Jibro-cel/ uhtr.  They  are 
smooth,  painless,  encapsuled,  homogeneous  masses,  distin- 
guished from  other  tumours  by  their  consistence  and  slow 
growth.  They  are  found  in  intermuscular  septa,  and  those  of 
organs,  and  in  the  periosteum,  the  ovary,  and  intestines.  In 
the  skin  they  form  scattered  nodules  over  the  body  {niolluscum 
fibrosum),  or  a  diffuse  thickening  of  the  skin  hanging  in  folds 
{pachydermatocele),  or  a  raised  weal  after  cicatrisation  of  some 
wounds  {keloid).  They  are  met  with  on  the  gum  {mit  qmlis), 
in  the  naso-pharynx  {fibrous  jMi/pns),  in  the  breast  {adcno- 
fibroma),  in  the  uterus  {myofibroma),  combined  with  dilated 
vessels  {anciio fibroma),  and  with  nerves  {neurofibroma) ;  these 
last  when  involving  sensory  nerve-endings  form  painfxd  sub- 
cutaneous nodules. 

Secondary  changes  may  occur, — fatty  or  myxomatous  de- 
generation, with  formation  of  cysts,  or  calcification. 

Treatment. — Excise  the  tumour  if  it  causes  trouble.  In 
doubtful  cases  where  it  resembles  malignant  tumour  the  excision 
must  be  wide,  or  a  piece  removed  for  microscopical  examination. 

Lipoma,  fatty  tumour,  is  developed  from  connective  tissue, 
already  containing  fat,  except  when  it  occurs  in  meninges  or 
scrotum. 

Subcutaneous  lipoviata  are  developed  from  the  subcutaneous 
fatty  tissue  ;  they  are  closely  attached  to  the  under  surface  of 
the  skin,  divided  into  lobules  and  encapsuled  by  thin  layers 
of  fibrous  tissue ;  the  blood-supply  is  small.  They  arc  found 
chiefly  on  the  back,  buttocks,  and  shoulders,  and  are  usually 
single. 

Signs. — They  are  soft,  elastic,  semi-fluctuant,  single,  and 
painless  tumours ;  the  skin  dimpling  on  being  pinched  up, 
and  the  edge  slipping  under  the  fingers  on  pressure,  and  no 
fluid  escaping  on  puncture. 

Distinguished  from  cold  abscess,  cysts,  or  enlarged  burssc. 

Treatment. — Make  an  incision  and  shell  out ;  if  adherent 
excise  along  with  the  skin. 

Diffuse  Lipoma  is  an  excess  of  fat  in  the  loose  tissues  about 
the  chin,  neck,  or  abdomen ;  there  is  little  lobulation,  the  fat  is 
more  vascular,  and  removal  is  difficult. 

Treatment,  constitutional,  along  with  thyroid  gland  extract, 
for  obesity. 

Subserous  lipomata  grow  from  subperitoneal  fat,  and  spread 
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along  the  spermatic  cord,  or  penetrate  tlic  linea  alba ;  they  are 
often  found  along  with  hernias,  and  are  apt  to  be  the  starting 
point  of  one. 

Treatment. — Exposure  of  the  tumour,  and  excision  after 
li gating  the  neck. 

The  less  common  forms  are  : — 

Sichst/novial,  with  bulging  into  a  joint ;  where  multiple, 
called  "  lipoma  arhorescens "  ;  submucous,  met  with  in  the 
stomach  and  intestines,  where  they  may  give  rise  to  in- 
tussusception ;  intramuscular,  intermuscular,  and  periosteal ; 
menin<ieal,  on  the  outer  or  inner  side  of  spinal  dura  mater, 
simulating  spina  bifida. 

Secondary  changes  may  occur, — myxomatous  or  fibrous,  form- 
ing myxo-lipoma  and  fibro-lipoma,  or  ulceration  or  sloughing. 

Myxoma,  mucous  tumour,  consists  of  tissue  similar  to  that 
of  the  umbilical  cord.  It  is  composed  of  stellate  cells,  fine 
fibrils,  and  mucin-containing  fluid.  It  does  not  arise  directly 
from  normal  mucoid  tissue,  but  by  degeneration  of  fibromata, 
lipomata,  chondromata,  and  often  of  sarcomata.  It  occurs 
frequently  in  the  nose  as  mucous  p)oly2nis. 

Appearance,  when  cut  into,  is  that  of  a  mass  of  pale  tremb- 
ling jelly,  and  a  glairy  fiuid  drains  away.  There  is  a  tendency 
to  degeneration,  with  formation  of  cysts,  into  which  blood  may 
be  extravasated. 

Chondroma,  cartilaginous  tuniour,  and  Osteoma,  bony 
tumour,  grow  usually  in  connection  with  bone  {vide  Diseases  of 
Bone). 

Odontoma,  a  tumour  composed  of  dental  tissue  in  varying 
degrees  of  development,  arising  from  tooth  germs  or  growing- 
teeth.  The  chief  varieties  are  (a)  follicular  odontoma,  or 
dentigerous  cyst.  This  is  coniposed  of  a  wall  containing 
osseous  or  calcific  material,  representing  a  tooth  follicle,  and 
either  thick,  or  thin  and  crepitant.  The  cavity  of  the  cyst 
contains  viscid  fluid  and  an  imperfectly  developed  tooth. 
{h)  Fibrous  odontoma  arising  from  the  root  of  a  growing  tooth, 
which  it  surrounds  and  covers  over  before  eruption.  This 
may  be  so  dense  that  the  tooth  never  cuts  through  it.  (c) 
Composite  odontomas  are  hard  tumours  originating  in  the 
jaws,  composed  of  a  disordered  conglomeration  of  enamel, 
dentine,  and  cement  {Bland  StUton). 

Treatment. — Follicular  odontomas  should  be  opened,  and 
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the  sac  curetted  and  packed  with  iodoform  gauze.  Fibrous 
odontomas  should  be  enucleated. 

Angioma,  tumour  of  blood-vessel,  Lymphangioma  and 
Lymphadenoma,  tumours  of  lymph  vessels  and  glands,  arc 
described  under  diseases  of  these  structures. 

Myoma  is  composed  of  unstriped  muscular  fibres,  growing 
from  the  normal  muscular  tissue,  and  occurs  chiefly  in  the 
wall  of  the  uterus,  the  Fallopian  tubes,  or  round  ligament ;  less 
commonly  from  the  walls  of  intestines,  ureter,  prostate,  and 
nuiscle  fibres  of  the  dermis. 

The  structure  is  similar  to  that  of  fibroma,  but  may  be 
distinguished,  sometimes  with  difficulty,  by  tlie  spindle  shape 
of  the  muscle  cells  and  the  rod  shape  of  their  nuclei.  They 
are  often  mixed  with  fibrous  tissue  {ini/o-Jibrorna).  A  m3'oma 
of  the  uterus  may  enclose  epithelial  cells,  from  glands,  etc.,  in 
the  vicinity,  forming  ndeno-myoma. 

{Myoma  strio-celluJare,  composed  of  elongated  atriped  muscle 
cells,  occurs  rarely  in  the  kidney,  testis,  uterus,  vagina,  or 
bladder.) 

Neuroma,  composed  of  nerve  fibres  and  ganglia  :  is  rare  in 
pure  form,  but  has  been  found  in  the  sympathetic. 

Traumatic  neuroma  (see  Diseases  of  Nerves)  is  a  bulb  at  the 
end  of  a  cut  nerve,  consisting  of  new-formed  nerve  fibres  and 
fibrous  tissue  coiled  up  together.  Plexiform  neuromata  are 
fibromatous  thickenings  of  nerve  sheaths,  with  elongation  and 
tortuosity  of  the  nerve  fibres,  found  chiefly  in  subcutaneous 
tissue. 

Neuro-fibromata  and  neuro-sarcoonata  are  fibromata  or  sarco- 
mata affecting  the  connective  tissue  of  the  nerves. 

Glioma  grows  from  the  imiror/lia  of  the  central  nervous 
system.  In  the  brain  it  may  be  encapsuled  or  diffuse  ;  in  the 
spinal  cord  it  is  diffuse,  and  develops  round  the  central  canal. 
It  is  composed  of  delicate  fibrilli,  and  cells  with  round  or  oval 
nuclei  and  stellate  processes.  Sarcomatous  changes  are  not 
uncommon  (f/lio-mrcomn).  In  the  cord,  by  degeneration  and 
formation  of  cysts,  the  condition  of  syringomyelia  is  produced. 

{h)  Malignant. — Sarcomata. 

Sarcomata  are  composed  of  immature  connective-tissue  cells 
derived  from  the  mesoderm,  in  which  the  cells  preponderate 
over  the  intercellular  substance.  The  cells  divide  with  often 
irregular  mitosis,  and  retain  more  or  less  their  embryonic  type. 
If  the  intei'cellular  substance  is  meagre,  the  tumour  has  a  soft 
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("medullary'')  character  ;  if  plentiful,  it  forms  a  fibro-sarcoma 
recurrent  jiljroi((  ").    Sarcomata  are,  comparativeli/  speaking, 
rare  tumours. 

Development. — 1.  From  normal?  connective  tissue  —  sub- 
cutaneous, intermuscular,  periosteal,  or  glandular  ;  from  walls 
of  blood-vessels  and  lymphatics  ;  from  sheaths  of  nerves, 
neuroglia,  and  meninges. 

2.  From  previous  benign  tumours,  and  in  inflammatory 
connective  tissue. 

3.  From  embryonic  tissue  —  congenital,  or  appearing  in 
malformations. 

They  develop  usually  in  one  spot,  but  sometimes  in  many 
(as  in  multiple  sarcomas  of  the  skin). 

There  are  several  varieties  of  sarcoma,  distinguished  by  the 
nature  of  the  cells. 

Round-celled  Sarcoma  forms  a  soft,  rapidly  growing  tumour, 
composed  of  round  cells,  with  a  spherical  nucleus  and  very 
little  intercellular  tissue.  At  the  groAving  edge  the  cells  are 
seen  in  small  masses,  penetrating  the  neighbouring  tissues, 
and  often  with  a  zone  of  inflammation  beyond.  The  blood- 
vessels are  mere  channels  running  through  it,  and  lymph 
spaces  are  absent. 

There  is  a  variety  known  as  larfie-rottnd-celled  sarcoma,  the 
cells  being  of  unequal  size,  and  containing  two  or  more  nuclei, 
and  often  showing  an  alveolar  arrangement  of  the  cells. 

Round-celled  sarcomas  arise  in  any  part  of  the  body,  most 
commonly  the  periosteum  and  subcutaneous  tissue,  and  in 
organs,  such  as  the  testis  and  breast.  They  occur  at  all  ages 
from  infancy  to  old  age.  They  groAv  rapidly  and  invade  the 
adjacent  tissues.  As  they  approach  the  skin,  it  becomes  livid 
and  thin,  and  the  superficial  vessels  enlarge.  The  skin  breaks, 
and  the  tumour  presents  as  a  fungating  mass  ("funr/us 
hcHnatodes  ").  The  corresponding  lymphatic  glands  may  be 
involved,  but  are  often  enlarged  from  inflammatory  irritation 
alone.  Metastatic  growths  are  common, — in  the  lungs,  shoAv- 
ing  their  presence  by  giving  rise  to  cough  and  bloody  spit ; 
in  the  liver,  by  enlargement  or  jaundice  ;  and  in  the  skin,  hy 
formation  of  nodules  or  discoloration.    Death  soon  follows. 

Lympho-Sarcoma  is  a  round -celled  sarcoma  of  lymphatic 
tissue,  formed  in  lymphatic  glands,  tonsils,  Peyer's  patches, 
spleen,  and  thymus  or  other  lymphoid  tissue.  It  is  dis- 
tinguished from  ordinary  round-celled  sarcoma  by  the  presence 
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of  reticulated  stroma,  in  wliicli  are  tliin-walled  vessels;  and 
from  inflamed  glands  by  the  absence  of  differentiated  cortex 
and  medulla.  It  tends  to  infiltrate  neighboiu'ing  structures, 
or  to  perforate  a  vein,  and  spread  along  the  liuiien.  Invasion 
of  other  glands  is  common,  and  death  may  be  caused  by 
pressure  in  the  mediastinum,  etc. 

Spindle-celled  Sarcoma  is  composed  of  spindle-shaped  cells 
of  various  sizes,  arranged  in  bundles,  not  regularly  in  whorls, 
but  in  difterent  directions.  On  section  it  appears  pink  or 
grey,  and  the  blood-vessels  are  few  and  thin-walled.  It  may 
be  separated  from  the  normal  tissues  by  a  capsule  of  inflamma- 
tory tissue.  The  gi-owing  margin  is  apt  to  show  rapidly 
dividing  cells  invading  the  normal  structures,  hence  if  these 
tumours  ai'e  shelled- out,  they  are  apt  to  recur  {remrrent 
iibwids).  They  may  have  to  be  distinguished  from  chronic 
inflammatory  tissue,  especially  gummata. 

Myeloid  Sarcoma  consists  of  round  or  spindle  cells,  with  a 
large  number  of  giant  cells,  i.e.,  large  irregular  cells  with  many 
nuclei.  The  tumour  is  soft  and  elastic,  and  of  a  deey  red 
colour.  It  is  found  as  a  central  tumour  of  bone.  As  it  grows 
in  size  the  inflammatory  zone  causes  absorption  of  bone,  while 
a  fresh  layer  is  deposited  from  the  distended  periosteum,  forming 
a  thin  shell.  The  tumour  usually  breaks  through  this, 
penetrates  the  muscular  structures,  and  invades  the  skin, 
where  it  f ungates. 

These  tumours  are  of  slow  growth,  and  do  not  usually  recur 
on  complete  removal,  and  metastases  are  not  common.  They 
are  liable  to  myxomatous  degeneration  and  cyst  formation. 

Mixed-celled  Sarcomata, — Chondro-,  Osteo-,  Myxo-  Sarco- 
mata, are  round-,  oval-,  or  spindle-celled  tumours,  with  forma- 
tion of  cartilage  or  bone  between  the  cells,  and  often  cysts 
(serous,  mucous,  or  blood)  when  mixed  with  myxomatous  cells. 

These  changes  usually  point  to  slow  growth  of  the  tumour, 
and  are  so  far  favourable.  Other  tumours  with  cartila<>;e-like 
tissue  originate  from  endothelial  cells. 

Alveolar  Sarcomas  assume,  contrary  to  the  general  rule,  a 
more  or  less  alveolar  arrangement.  The  cells  of  large  size  are 
arranged  in  masses  lying  in  a  vascular  tissue  stroma.  They 
are  considered  to  arise  from  the  endothelium  of  blood  or 
lymphatic  vessels,  and  form  the  Endotheliomata,  and  simulate 
in  many  respects  the  carcinomata. 

(a)  LyinjilLangin-mrcoma  arises  from  the  endothelium  of 
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serous  membranes,  and  of  the  lymph  spaces  of  the  breast,  testis, 
parotid,  and  skin,  especially  in  moles  and  warts,  and  possibly 
also  of  the  spleen  and  lymphatic  glands.  The  cells,  which  are 
cubical  or  cylindrical,  divide  rapidly  and  often  develop  between 
them  a  hyaline  substance  which  resembles  cartilage.  This  is 
apt  to  undergo  cystic  degeneration,  sometimes  with  a  deposit 
of  lime  salts,  which  gives  rise  to  the  so-called  2^sammoma  or 
sand  tumour  foinid  in  the  meninges. 

il))  /I(f))ia)i</io-sarcoma  arises  from  capillary  blood-vessels, 
and  the  tumour  cells  are  seen  spreading  along  the  lumen 
{intravamilar),  or  forming  masses  outside  them  {jperithelial). 
The  vessels  have  often  a  plexiform  arrangement,  and  the  great 
vascularity  of  the  angiomata  is  sometimes  indicated  by  pulsation 
and  occasionally  by  a  blowing  souffle.  These  tumours  are 
found  in  the  testis,  kidney,  ovary,  salivary,  thyroid,  and 
mammary  glands. 

Melanotic  Sarcomas  are  round-celled  or  alveolar  sarcomas, 
black  or  dark  in  colour  from  the  presence  of  pigment  (melanin). 
They  develop  from  pigmented  moles,  and  from  the  choroid, 
probably  from  the  endothelium.  They  are  very  malignant, 
i.e.  the  growth  is  rapid,  and  there  is  early  and  wide-spread 
metastasis — the  secondary  tumours  being  often  very  deeply 
pigmented.  Pigment  may  be  found  in  the  urine  in  the  late 
stages  ;  the  colour  which  develops  from  melanogen  appears  only 
after  standing  for  some  time. 

Treatment  of  sarcoma  is  extirpation  of  the  tiunour  along 
with  any  capsule  it  may  have  {y.  also  diseases  of  special  tissues 
and  regions).  It  has  been  noticed  that  erysipelas  occurring  in 
a  ])aticnt  suffering  from  sarcoma  has  sometimes  caused  atrophy 
of  tiie  tumour  ;  hence  sterilised  cultures  of  streptococci  have 
been  injected  with  that  object  {Coley).  The  immediate  consti- 
tutional effects  are  extremely  distressing, — rigors,  fever,  head- 
ache, etc., — which,  however,  soon  pass  off.  The  ultimate  results 
are  uncertain  and  usually  disap})ointing ;  and  this  treatment 
should  be  reserved  for  inoperable  cases. 

(b)  epithelial  tumours. 

Upithclial  tumours  are  new  growths  formed  l)y  the  epithelium 
of  surfaces  and  glands,  along  with  a  connective-tissue  base. 
(a)  Benign. 
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A  Papilloma  consists  of  an  axis  of  connective  tissue  con- 
taining blood-vessels  and  covered  with  a  layer  of  epithelium, 
arising  from  skin  or  raucous  membrane.  The  papilla)  are  often 
branched,  and  project  from  the  surface  with  a  separate  vessel 
to  each  branch,  and  the  epithelium  is  thicker  than  normal. 
There  is  a  clear  line  separating  the  epithelial  layer  from  the 
basement,  into  which  it  does  not  penetrate.  Papillomas  are 
liable  to  bleed,  and  may  become  malignant. 

Varieties  : — 

Wdvts  occurring  on  the  skin  consist  of  an  overgrowth  of 
papillae  with  thickening  of  the  horny  layer  of  epithelium. 
These  are  often  the  result  of  infective  irritation,  and  are 
common  on  the  hands  of  children.  The}^  occur  also  on  the 
penis,  anus,  etc.,  from  irritation  of  gonorrhoeal  dischai'ge. 
True  warty  tumours  are  found  in  congenital  ichthi/osis,  and 
the  verruca  senilis  in  the  aged. 

Villous  papillomata  are  growths  from  papilke  of  mucous 
membranes.  They  are  often  pedunculated,  with  delicate 
branching  projections  like  intestinal  villi  (in  bladder,  rectum, 
etc.),  or  may  be  broad-based  and  sessile  (larynx,  nose,  kidney), 
and  may  form  a  lobulated  mass  like  a  cauliflower. 

The  infective  (inflammatory)  forms,  cond(/loviata  and  mucous 
patches,  are  fiat  elevations  of  connective  tissue  and  epithelium, 
infiltrated  with  inflammatory  cells,  appearing  at  the  junction 
of  skin  and  mucous  membrane  (at  the  anus,  etc.),  secreting  a 
syphilitic  infectious  poison. 

Intra-cystic  ^:>ri;p?7/o?/ia/a  are  sometimes  seen  springing  from 
the  epithelium  of  mammary  and  parovarian  cysts. 

Treatment. — True  papillomata  must  be  completely  excised, 
with  removal  of  a  wide  area  of  skin  and  subcutaneous  tissue, 
to  ])revent  recurrence  in  doubtfully  malignant  cases.  Infective 
warts  should  be  cauterised,  and  kept  dry  to  obviate  spreading 
by  their  discharge. 

Adenomata  are  circumscribed  tumours  growing  from  secret- 
ing glands,  and  similar  to  normal  gland  tissue,  but  with  no 
secretion  or  a  perverted  one.  They  do  not  invade  neighbouring 
structures  by  penetration  of  epithelium,  nor  form  metastatic 
growths,  nor  recur  on  complete  i-emoval ;  ill  effects,  or  death, 
occur  from  mechanical  causes,  such  as  pressure,  etc.  Adeno- 
mata are  common  in  the  mamma,  ovary,  and  thyroid,  and  in 
the  intestines  and  prostate. 

They  are  met  with  in  early  life,  and  are  progressively  less 
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common  after  tliirty.  They  sometimes  originate  in  glands 
previously  diseased,  but  often  without  any  such  history. 

Tulmlar  adenomata  arise  from  tubular  glands  such  as  those 
of  the  uterus  or  intestine,  or  the  ducts  of  the  kidney,  ovary, 
liver,  and  l)reast.  They  are  composed  of  simple  and  branched 
tubes  lined  with  cylindrical  or  cubical  epithelium.  If  they 
project  from  the  surface  they  form  'polypoid  masses. 

The  acinous  variety  occur  in  alveolar  glands  (breast, 
sebaceous  glands),  and  consist  of  groups  of  acini  lined  with 
spheroidal  epithelium,  and  communicating  with  one  another. 

Papdliferotis  adenomata  are  produced  by  papillomatous 
growths  projecting  into  the  alveolar  spaces. 

Adenomata  may  be  modified  by  proliferation  of  connective 
tissue  forming  fibro-adenoina ,  or  by  cyst  formation,  producing 
cystic  adenoma. 

Treatment  {vide  Diseases  of  Regions). 

{h)  Malignant  (Epithelial  Cancers). 

The  essential  character  of  a  cancer  consists  in  an  unlimited 
multiplication  of  the  epithelial  elements  of  the  organ  attacked. 
The  cells  form  outgrowths  into  the  adjoining  connective  tissue; 
and  their  development  causes  an  inflammatory  infiltration  hi 
the  immediate  vicinity,  by  which  the  normal  cells  are  displaced 
and  disintegrated,  their  place  being  takoi  by  the  cancer 
cells. 

Epithelial  cancer  is  more  especially  a  disease  of  later  life  : 
the  incidence  being  progressively  greater  after  thirty.  Certain 
organs  are  more  liable  to  it,  especially  those  which  are  in  a 
state  of  involution,  such  as  tlie  breast  and  tlie  uterus  (hence 
the  prevalence  of  cancer  amongst  women),  and  the  prostate  ;  or 
which  are  subject  to  long -continued  irritation,  as  the  lips 
amongst  claj'-pipe  smokers. 

The  cause  of  cancer,  as  of  other  tumours,  is  still  purely 
conjectural. 

CHnically  the  presence  of  cancer  is  characterised  by  marked 
emaciation  and  cachexia,  even  in  the  absence  of  septic 
absorption. 

They  are  distinguished  by  the  character  and  arrangement 
of  the  cells  forming  the  tumours.  * 

Epitheliomas  are  composed  of  stratified  epithelial  cells 
derived  from  skin  or  mucous  membrane,  like  papillomas,  but 
dittering  from  them  in  that  the  epithelial  cells  ])enetrate  the 
basement  membrane  into  the  connective  tissue,  formino-  flask- 
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shaped  projections.  The  deeper  layers  often  contain  "  cell  nexts," 
i.e.  concentric  layers  of  squamous  cells,  the  central  ones  being 
horny.  Around  the  irregular  growing  margin  is  a  zone  of 
inflammatory  cells,  giving  rise  in  chronic  cases  to  well-marked 
cicatricial  hardening.  The  cells  are  carried  to  the  correspond- 
ing glands,  without,  however,  necessarily  involving  the  lymph- 
atic vessels  on  the  way.  Here  they  form  secondary  growths, 
sometimes  of  great  size,  and  affect  many  glands,  giving  rise  to 
severe  pressm-e  effects.  Dissemination  to  distant  parts  is 
rare. 

Course.  —  An  epithelioma  may  rise  from  normal  skin  or 
mucous  membrane,  especially  at  their  junction;  and  it 
commences  as  a  warty  tubercle  with  raised,  indurated  edges, 
with  irregular  outline  and  a  hard  base,  not  sharply  defined  ; 
or  it  may  rise  in  an  old  scar  tissue  (e.(/.  leucoplakia),  ulcer,  or 
previously  benign  growth.  The  surface  ulcerates  and  fungates, 
and  shows  little  tendency  to  heal.  The  glands,  though  infected 
early,  may  show  little  enlargement,  but  some  tenderness, 

Progress. — Death  occurs  from  complications  connected  with 
the  primary  growth  or  the  enlarged  glands,  such  as  septi- 
CJjemia  following  ulceration,  or  involvement  of  neighbouring 
structures. 

Treatment. — Free  removal  of  the  tumour  as  soon  as  it  is 
diagnosed,  cutting  well  beyond  and  below  the  limits  of  the 
disease,  lest  recurrence  takes  place  in  the  scar.  Also  excision 
at  the  same  time,  or  soon  after,  of  the  corresponding  lymphatic 
o-lands.  If  the  tumour  recurs  it  must  be  treated  in  the  same 
way,  where  it  is  accessil)le. 

Palliative  Treatment  in  inoperable  cases  consists  in  reliev- 
ing pain,  by  opium  or  other  drugs,  or  in  some  cases  by  section 
of  nerves ;  and  in  prevention  of  septic  absorption  by  antiseptic 
measures.  Large  fungating,  sloughing  tumours  may  be  often 
made  more  aseptic  by  partial  excision  or  cautery,  to  get  a  clean 
surface.  Obstruction  of  larynx,  urethra,  etc.,  must  be  treated 
surgically  also. 

Rodent  Ulcer,  an  anomalous  form  of  epithelial  growth  on 
the  skin,  usually  at  the  edge  of  the  nose  or  canthus  of  the 
eye.  Its  structure  is  similar  to  that  of  squamous  celled  epi- 
thelioma, but  the  cells  resemble  those  of  sebaceous  glands,  and 
there  are  rarely  cell  nests  present. 

The  growth  begins  as  a  small  nodule  beneath  the  epithelium, 
but  ultimately  an  ulcer  forms  with  clean-cut  edges  and  a  base, 
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pale  in  colour  and  showing  no  granulation,  (xrowth  is  very 
slow,  the  glands  arc  not  involved,  and  metastatic  growths  do 
not  occur. 

Treatment. — -Excision,  if  not  spread  too  deeply.  The 
apphcation  of  X-rays  has  a  marked  curative  effect,  often 
healing  it  in  a  very  short  time,  leaving  a  good  cicatrix. 

Chorion-epithelioma  {deciduoma  m(di</7ium),  a  malignant 
tumour  arising  from  tlie  ci)ithelial  cells  of  the  chorion,  after  a 
confinement  or  abortion  ;  spreading  into  the  uterus,  and  rapidly 
forming  metastatic  growths.  It  is  characterised  by  irregular 
bleeding,  amemia,  and  sometimes  fever.  It  is  quickly  fatal  if 
not  removed  along  with  the  uterus. 

Carcinomata  (gland  cancers)  are  of  two  varieties. 
1.  Tubular,  composed  of  irregular  tubes  lined  with  cylin- 
drical  epithelial   cells,  growing  from   columnar  epithelium, 
tubular  glands,  and  the  ducts  of  racemose  glands.    The  cell 
layer  may  be  single  and  the  lumen  of  the  tube  free,  but  in 
quick-growing  tumours  the  lumen  is  filled  by  layers  of  cells, 
the  more  central  of  which  are  almost  spherical  in  shape! 
Around  the  epithelial  cells  is  a  varying  amount  of  fibrous 
tissue,  and  beyond  this  a  zone  of  inflammatory  round  cells. 
The  thickening  is  small  in  the  soft  variety,  but  may  be  marked 
in  the  slower-growing  annular  carcinomata  of  intestines,  and  in 
the  stomach.    There  is  no  true  capsule,  and  the  epithelium 
penetrates   irregularly  into  the  adjacent  connective  tissue. 
The  lymphatic  glands  are  affected  early ;  and  complications  are 
frequent,  owing  to  the  hidden  situation  of   many  of  the 
tumours^  until  they  become  formidable.    There  are  apt  to  be 
obstructions  of  various  kinds,  and  ha)morrhage  or  ulceration, 
with  septica3mia  often  causing  death.     Papillary  outgrowths 
are  met  with  in  cancer  of  the  rectum  and  bladder,  and  these 
readily  break  down  and  bleed. 

They  vary  in  malignancy  according  to  situation;  duct 
cancer  of  the  l)reast  being  least  malignant,  while  cancer  of 
rectum  and  stomach  are  often  amenable  to  surgical  removal  • 
on  the  other  hand,  cancer  of  the  pancreas  is  very  fatal. 

2.  Acinous   carcinoma   is   composed   of   epithelial  cells 
spheroidal  in  shape,  and  growing  in  connection  with  racemose 
glands  ;  and  retaining  that  character,  though  very  atypically 
in  the  primary  and  secondary  growths.    Of  this  variety  there 
are  two  indistinct  divisions,  differing  in  their  chronicity  and  con- 
sequent amount  of  inflammatory  fibrous  new-formation,  viz.— 
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(a)  Scirrhus,  wliorc  the  fibrous  tissue  may  be  so  abundant 
that  the  eentral  part  consists  of  little  else;  though  the 
growing  edge  has  the  cellular  alveolar  arrangement,  Avith 
itivasion  of  the  surrounding  tissues,  preceded  by  an  area  of 
inflammatory  round  cells. 

Clinically  these  tumours  are  hard  and  nodular;  with 
puckering  of  the  skin,  and  in  the  breast  retraction  of  the 
nipple,  due  to  cicatricial  shrinking.  On  section  the  surface  be- 
comes concave,  and  it  grates  on  scraping.  They  grow  slowly, 
and  in  some  cases  they  atrophy  and  become  smaller  by  fatty 
degeneration.  Lymphatic  glands  are  affected  eariy,  and  they 
are  apt  to  grow  more  rapidly  than  the  primary  tumour, 
but  are  usually  of  hard  consistence.  Metastases  of  the  same 
kind  occur  in  the  liver,  bones,  etc.,  causing  death  at  an  early 
stage.  If  the  tumour  reaches  the  surface  a  clironic  ulcer  is 
formed,  with  indurated,  everted  edges,  and  a  base  of  tumour 
tissue  covered  with  granulations,  secreting  a  thin  sanious 

discharge.  . 

(13)  Medullary,  soft,  spheroidal  -  celled  carcmoma,  havmg 
little  fibrous  tissue,  but  what  connective  tissue  there  is  being 
very  vascular.  The  tumours  are  fast  -  growing,  and  the 
alveolar  spaces  are  filled  by  layers  of  cells.  At  the  margins 
the  cells  are  seen  spreading  into  the  surrounding  tissues,  but 
owing  to  their  rapid  encroachment  the  zone  of  inflammation 
is  absent  or  very  slight.  . 

The  tumours  are  soft  and  elastic,  or  semi-tluctuant,  and  in 
section  they  are  of  greyish  pink  colour  ("  encephaloid— brain- 
like "),  or  red  and  pulpy.  The  centre  is  liable  to  fatty  de- 
<reneration  and  softening  with  extravasation  of  blood.  They 
tend  to  fungate  and  bleed,  and  to  suppurate,  often  with  a  foul 
discharge.  They  grow  rapidly,  and  infect  eariy  the  lymphatic 
o'lands ''and  vessels,  and  the  surrounding  connective  tissue, 
forming  an  ill-defined,  spreading  tumour.  Metastatic  growths 
develop  early  in  the  lungs  and  liver  fi-om  numerous  foci. 

Colloid  Cancer  is  a  glandular  cancer  in  which  degeneration 
of  the  cells  has  taken  place,  and  the  alveoli  are  distended  with 
a  (duey  fluid.  The  cells  lining  the  alveoli  are  atrophied  towards 
the  centre  of  the  tumour.  It  is  met  witli  in  carcinoma  of  the 
omentum  and  other  a\)dominal  structures. 

Course.— Carcinomata  begin  insidiously,  often  without  pain 
or  si^-ns  of  swelling,  until  the  tumour  has  spread  deeply,  or 
secondary  growth  lias  taken  place;  this  is  especially  so  in 
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internal  organs.  The  first  sign  is  often  due  to  impairment  of 
function,  such  is  intestinal  obstruction,  etc.  Pain  is  due  to 
involvement  of  nerve-endings  or  stems,  and  otherwise  may  be 
absent.  When  ulceration  takes  place  cachexia  becomes  marked, 
i.e.  septic  anjemia  and  wasting. 

Progress  is  steadily  towards  death,  in  uncomplicated  cases 
from  exhaustion. 

Treatment. — Excision  of  the  tumour,  along  with  a  sufficiency 
of  surrounding  tissue,  especially  fatty  connective  tissue,  the 
corresponding  lymphatic  glands,  and  the  lymphatic  tracts 
between  these.  This  is  especially  needful  in  the  softer  and 
more  malignant  cancers.  Other  methods  than  excision  are 
illusory.  In  cases  doubtfully  malignant,  a  small  piece  may  be 
excised  for  examination. 

Cure. — If  recurrence  takes  place  after  operation,  it  does  so 
usually  within  a  year,  hence  a  cure  may  be  considered  to  have 
been  obtained  if  there  is  no  recurrence  in  three  years.  This 
is  not  absolute,  as  recurrences  take  place  even  after  six  years  or 
more. 

Palliative  measures,  as  in  other  cancers,  are  confined  chiefly 
to  asepsis  and  opium.  In  the  case  of  the  alimentary  tract  it 
is  sometimes  necessary  to  short-circuit  it  on  account  of  obstruc- 
tion {e.g.  by  gastrostomy,  gastro-enterostomy,  etc.)  Cancers  of 
the  uterus  and  mouth,  if  much  ulcerated,  may  be  made  more 
aseptic  by  curetting  and  cauterising  the  surfaces  to  prevent 
formation  of  pockets  for  pus  to  lodge  in. 

(C)  TERATOMATA. 

Ky  Teratoma  or  teratoid  tumour  is  meant  a  congenital 
malformation  composed  of  connective  tissue  and  epithelium, 
originating  cither  by  misplacements  of  embi-yonic  tissue  in  a 
single  fwtus ;  or  as  a  double  malformation  following  the 
fusion  of  two  embryos,  when  one  comes  to  maturity  at  the 
expense  of  the  other. 

Among  the  first  class  the  chief  are  Dermoid  Cysts.  These 
arc  cavities  whose  inner  walls  have  the  structure  of  normal 
skin  and  its  products,  viz.  sebaceous  glands  and  secretion,  and 
hair — cartilage,  bone,  and  teeth  being  sometimes  found  in  them, 
and  in  rare  instances  muscle  and  nerves.  Dermoids  occur 
most  fre(piently  in  the  ovary,  and  in  the  neck,  skull,  orbit,  and 
peritoneum,  and  but  seldom  in  other  organs. 
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The  other  class  is  represented  by  congenital  sacral  tumours" 
and  '■^double  monsters." 

These  tumours  are  on  the  whole  rare. 

Treatment. — Owing  to  the  tendency  for  these  tumours  to 
become  malignant  they  should  be  excised.  In  the  case  of 
double  monsters  it  depends  entirely  on  the  formation  of  the 
connecting  link  what  operative  measures  are  allowable. 

CYSTS. 

A  Cyst  is  a  sac  containing  fluid,  originating  from  ac- 
cumulation of  secretion  in  a  cavity,  or  from  degeneration  of 
tumours.    They  are  classed  as  follows  :  — 

Retention  cysts  formed  (a)  m  (/lands,  when  the  opening 
is  blocked,  e.g.  sebaceous  cysts  or  hydronephrosis ;  (h)  from 
blocking  of  mucous  canals — mucoceles — e.g.  hydrosalpinx  ;  or 
(c)  mucous  cavities,  e.g.  antrum  of  High  more  ;  and  {d)  from 
obliteration  of  lymph  channels — lymph  cysts. 

Exudation  cysts,  from  increase  of  inflammatory  secretions, 
e.g.  ganglia  and  adventitious  burste. 

Extravasation  cysts,  e.g.  hrematoma. 

Congenital  cysts,  arising  from  foetal  glands  or  tubes  not 
being  completely  obliterated,  and  becoming  distended  Avith 
•fluid.  They  occur  in  the  tunica  vaginalis  testis,  and  various 
rudimentary  structures  of  the  ovary  and  testis,  and  in  the  lines 
of  the  hraneliial  clefts  and  the  urachus. 

Dermoid  Cysts  {see  Teratoma). 

New-formation  cysts,  implantation  cysts,  from  a  fragment 
of  epithelium  being  accidentally  carried  into  the  subcutaneous 
tissue  and  giving  rise  to  a  cyst ;  arising  also  from  degeneration 
of  tumours,  e.g.  colloid  cancer. 

Parasitic  cysts,  of  which  the  chief  are  from  the  growth  of 
T<x,nia  echinococcus  (q-v.). 

Treatment. — Whenever  possible  a  cyst  should  be  dissected 
out  with  its  walls  unopened.  If  this  cannot  be  done  it  should 
be  opened  and  drained  with  gauze  packing ;  sometimes  the 
cavity  is  scraped  or  cauterised  with  pure  carbolic  acid,  and 
'  allowed  to  heal  by  granulation.  A  cyst  should  never  be  tapped 
with  a  needle  for  diagnosis,  unless  preparations  are  made  to 
follow  u])  with  wide  incision  if  necessary. 


CHAPTER  IV. 


WOUNDS  AND  THEIR  TREATMENT. 

WOUNDS. 

Wounds  lire  of  two  kinds — siiuplc  or  useptic,  and  jjoisoned,  by 
w  hich  is  understood  infected.  The  former  heal  by  "  first 
intention,"  the  latter  by  granulation  ;  the  distinction,  however, 
is  an  arbitrary  and  clinical  one,  the  process  being  similar  in 
both,  except  in  the  matter  of  degree. 

Healing  by  First  Intention. — When  a  wo\ind  is  made  in  a 
healthy  subject  the  irritation  sets  up  a  mild  degree  of  in- 
flammation, especially  acceleration  of  blood  stream  and 
emigration  of  leucocytes.  The  blood-vessels  retract,  their 
orifices  contract,  and  bleeding  stops  by  formation  of  thrombi. 
Some  of  the  tissue  cells  are  killed  and  others  damaged ; 
these  are  removed  later  by  phagocytes.  If  the  surfaces 
of  the  wound  are  now  brought  accurately  together,  it  is 
found  that  they  become  coated  with  a  thin  layer  of  clotted 
blood  and  plasma,  which  acts  as  a  binding  material  in  tlie 
first  place,  and  as  a  groundwork  for  granulations  to  form 
in  later.  Leucocytes  and  scrum  fill  up  any  irregularities 
between  the  surfaces,  while  the  connective-tissue  cells  in  the 
neighbourhood  commence  to  proliferate.  Tliese  ultimately 
replace  the  leucocytes  and  blood- clot,  become  elongated  in 
shape  (fibro-blasts),  and  join  the  two  layers  together  by  fibrous 
tissue. 

Meanwliile  the  closed  ends  of  the  capillaries  begin  to  throw 
out  buds  into  tiie  mass  of  cells.  These  form  loops,  which 
become  hollowed  out  into  new  capillaries,  and  join  with  similar 
adjacent  loops  and  those  of  tlie  opposing  surface.  These 
vessels,  with  a  groundwork  of  proliferated  connective-tissue  cells 
and  leucocytes,  constitute  granulation  tissue. 
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At  the  same  time  the  epithelial  cells  at  the  surface  spread 
over  the  ridge  of  gi'anulation  tissue  by  proliferation  of  tlie 
layer. 

Cicatrisation. — In  course  of  time  the  scar-tissue  cells 
contract,  and  in  doing  so  tend  to  condense  the  tissue,  and 
also  to  obliterate  many  of  the  new-formed  capillaries;  thus  the 
scar  becomes  hard  and  pale.  The  process  is  practically  the 
same  whatever  the  size  of  the  wound  or  the  nature  of  the  tissue, 
provided  that  the  surfaces  are  in  contact,  and  that  they  arc 
not  irritated  by  microbic  or  any  other  means. 

The  constitutional  eft'ects  of  such  wounds  are  small.  The 
temperature  and  pulse-rate  are  haixily  raised,  and  pain  dis- 
appears in  one  or  two  hours  if  the  pai't  is  kept  quite  still. 
After  an  operation  any  other  sign  of  discomfort  is  due  to  the 
anesthetic,  or  to  simple  traumatic  fever  produced  by  the 
poisonous  products  of  the  destruction  of  blood-clot  or  other 
tissues,  apart  from  septic  influences,  and  probably  due  to 
fibrin  ferment.  This  causes  a  rise  of  temperature  to  100"- 
102°  F.  commencing  in  a  few  hours,  and  falling  in  12-3G 
hours,  according  to  the  amount  of  effusion. 

Healing  by  granulation  occurs  when  a  wound  has  been  kejjt 
open,  or  when  it  fails  to  unite  on  account  of  (a)  sepsis,  followed 
by  suppuration,  either  taking  place  at  the  time  of  inflicting 
the  wound  or  from  infection  later;  or  {b)  excessive  damage  to 
the  tissues  ;  or  (c)  accumulation  of  serum  between  the  surfaces ; 
or  (d)  sliding  of  the  faces  of  the  wound,  from  not  keeping  the 
part  at  rest.  Delay  in  healing  occurs  from  states  of  ill-health 
— such  as  diabetes  and  Bright's  disease — and  this  also  in- 
creases the  liability  to  sepsis. 

In  an  open  aseptic  wound  the  superficial  cells  usually  die 
ott',  and  the  s\u-face  becomes  covered  with  granulations,  which 
secrete  a  clear  scrum  with  a  few  leucocytes.  If  the  surfaces 
are  now  approximated  they  will  unite  as  in  the  first  instance, 
leaving  a  little  thicker  scar.  If  the  wound  is  much  damaged, 
and  especially  if  it  is  septic,  the  layer  of  necrosis  is  much 
deeper  and  lasts  much  longer,  and  the  wound  is  i>ractically  in 
the  position  of  an  ulcer.  Under  dressings  which  are  antiseptic 
and  absorbent  the  wound  fills  with  granulations  until  the 
level  of  the  skin  is  reached.  The  new-formed  fibrous  tissue 
begins  to  contract,  and  thus  approximates  the  edges  of  tl)c 
w^ound.  The  epithelium  spreads  towards  the  centre,  and  will 
cover  the  scar  if  it  is  not  too  large. 
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The  constitutional  effects  of  such  wounds  depend  on  the 
amount  of  absorption.  In  clean  open  wounds  there  is  very 
little  disturbance,  but  in  closed  wounds  which  have  become 
septic  the  condition  is  very  different.  The  slight  fever 
due  to  simple  traumatic  causes  does  not  abate,  and  in 
thirty-six  hours  or  so  the  patient  feels  chilly,  and  may 
have  a  rigor.  The  temperature  rises  (102°-103^  F.)  and  the 
pulse  becomes  rapid,  the  tongue  coated,  and  the  bowels  con- 
fined, the  skin  hot  and  dry,  and  the  urine  scanty.  There 
is  headache,  loss  of  appetite,  restlessness,  insomnia,  and 
sometimes  delirium.  The  patient  complains  of  pain  or 
tightness  of  the  bandages.  The  edges  of  the  wound  are  seen 
to  be  red  and  oedematous,  and  the  wound  cavity  distended. 
If  a  stitch  is  removed  fluid  escapes,  at  first  blood-stained  and 
])urulent  serum,  but  pure  pus  later  (i.e.  three  days  or  so  after 
infection),  and  the  wound  in  fact  becomes  an  abscess  cavity.  If 
many  of  the  vessels  are  reopened  blood  will  be  mixed  with  the 
pus ;  when  a  large  vessel  is  reopened  in  this  way  severe 
luemorrhage  takes  place.  This  is  known  as  secondary 
haemorrhage  occurring  after  wounds.  Cellulitis  may  spread 
from  the  wound,  leading  to  sloughing  and  destruction  of  wide 
areas,  and  j)ycemia  may  ensue,  with  dangerous  or  fatal  results. 
If  the  process  is  checked  in  time  the  wound  heals  like  an 
ulcer. 

TREATMENT  OF  WOUNDS. 

The  ascj)tic  treatment  of  wounds  is  founded  on  two  recog- 
nised principles  :  first,  that  the  healthy,  unexposed  tissues  of 
the  body  are  sterile  ;  and  second,  that  septic  diseases  of  wounds 
are  due  to  microbes  introduced  from  without.  Closed  wounds, 
therefore,  tend  to  heal  by  first  intention,  unless  they  arc  ])rc- 
vented  by  septic  infection,  or  by  distension  with  blood  or 
other  fluid. 

The  sources  of  infection  being  now  recognised,  vi/.  the  skin, 
ligatures,  sutures,  instruments,  dressings,  and  the  a,ir,  it  follows 
that  all  these  should  be  disinfected  before  coming  in  contact 
with  a  wound.  The  skin  can  only  be  disinfected  approximately  ; 
while  tiie  air,  though  it  can  be  largely  discounted  in  most 
cases  as  a  source  of  infection,  should  always  be  as  pure  and  as 
still  as  possible.  All  else  coming  near  a  wound  can  and  should 
be  made  sterile. 

Germs  of  wound  infection  can  be  combated  by — 
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1.  Removing  them,  without  necessarily  kilhng  them. 

2.  KilHng  them  by  germicidal  agents.  (Disinfection.) 

3.  Preventing  their  growth  and  development.  (.Antisepsis.) 
4..  Comiteracting  the  poisons  produced  by  the  microbe. 

5.  Rendering  the  body  immune  to  their  attacks. 

Tlie  most  strenuous  cleanliness  in  every  surgical  undertaking 
is  of  more  importance  than  anything  else  that  can  be  done  to 
guard  against  infection. 

1.  Microbes  are  removed  mechanically  by  scrubbing, 
washing,  and  flushing,  and  clLemically  by  using  solvents  such 
as  turpentine,  soda,  etc.  The  use  of  hard  polislied  materials 
for  instruments,  tables,  and  bowls,  greatly  facilitates  this,  hence 
the  so-called  "aseptic"  instruments  and  furniture. 

2.  Microbes  can  be  killed  by  heat  or  chemicals  (y/c?e  p.  28). 
All  metal,  glass,  or  rubber  instruments,  all  silk  and  silkworm- 
gut  should  be  boiled  for  fifteen  minutes  in  water.  Tlie  addi- 
tion of  1  per  cent  sodium  carbonate  (washing  soda),  or  borax, 
will  prevent  rusting  of  steel  instruments,  and  also  raise  the 
boiling  point  to  104°  C.  Needles  and  knives,  if  their  cutting 
edges  are  properly  protected,  arc  not  injured  by  this  tempera- 
ture ;  while  soft  or  vulcanised  rubber,  good  gum-elastic,  and 
horse-hair  also  stand  this  temperature,  but  not  soda,  and 
should  therefore  be  boiled  in  plain  water.  Towels,  gauz.e,  and 
swabs  may  be  boiled,  but  are  more  conveniently  used  dry  ;  and 
they,  with  wool,  bandages,  binders,  sheets,  aprons,  etc.  should 
be  steamed  for  thirty  minutes.  AVhether  the  large  Schimmel- 
busch's  sterilisers  or  small  potato  steamers  be  used,  the  result 
is  equally  good,  'provided  that  in  the  latter  the  steam  is  allowed 
to  pour  out  in  a  steady  jet,  showing  that  the  temperature  is 
kept  at  100°  C.  The  closed  "  autoclave,"  with  steam  under 
pressure,  is  not  reliable,  except  for  small  articles  into  which 
the  steam  can  penetrate  easily,  or  for  fliiids  in  flasks. 

Dry  heat,  in  the  form  of  flame,  is  used  only  for  hypodermic 
and  vaccination  needles  and  the  like ;  and  hot  air  sometimes 
for  catgut,  and  powders  (salt,  talc,  etc.).  "  Flaming,"  i.e.  poi;r- 
ing  alcohol  into  a  vessel  and  burning  it  out,  is  quite  unreliable. 

Articles  that  cannot  conveniently  be  subjected  to  steam  or 
boiling  water,  such  as  gauze  impregnated  with  antiseptic  salts, 
catgut,  reindeer  tendon,  and  the  skin  of  tlie  patient  and  surgeon, 
must  be  disinfected  with  chemicals.  In  all  cases  these  must 
be  allowed  to  act  for  a  sufficient  time  and  in  a  large  excess. 
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Special  disinfectants  used  in  surgery 

Carbolic  Acid,  in  watery  solution  of  1  in  20  kills  cocci  in  a  few 
minutes,  but  spores  only  in  30  days;  when  applied  to  pus  or  blood  a 
long  time  must  be  allowed  to  penetrate.  Solution  of  1  in  100  is  a  useful 
antiseptic  lotion,  for  storing  sponges,  etc.,  and  rinsing  the  hands  at  an 
operation.  Pure  carbolic  is  used  as  a  caustic  ;  it  is  a  local  antesthetic,  so 
causes  little  pain  ;  it  kills  germs  in  the  presence  of  water  in  the  tissues. 
Solutions  in  oil  are  nearly  inert,  and  in  glycerine  weak.  Alcuhol 
neutralises  the  caustic  action  of  pure  carbolic  acid  when  mixed  with  it. 
It  is  a  strong  irritant  to  tlie  tissues  {see  Gangrene). 

Cresols  CLysol,  Izal,  Jei/c's  fluid,  Creolin,  etc.),  insoluble  in  water,  but 
soluble  in  soaps,  are  useful  in  the  same  strengths  as  carbolic  acid. 

Mercuric  Chloride  {corrosive  subliDiate)  is  used  in  1  in  1000  solution  ; 
it  kills  cocci  in  a  few  minutes,  and  spores  in  20  to  30  hours  ;  but  forms 
inactive  albuminates  in  pus  and  blood.  It  is  irritating  to  the  tissues. 
Solution  of  1  in  .500  is  a  strong  disinfectant,  but  much  more  irritating. 

Mercuric  Iodide,  used  in  the  same  strengths,  is  more  useful,  as  it  is 
not  precipitated  by  pus  and  blood. 

Formalin,  in  solution  (or  vapour,  in  the  ])resence  of  water  vapour),  is  a 
powerful  germicide  ;  used  to  disinfect  gum-elastic  and  other  instruments 
which  cannot  well  stand  heating.    It  is  used  also  to  prepare  catgut. 

Iodine,  the  tincture  is  a  strong  germicide,  and  may  be  used  to 
disinfect  the  skin  in  certain  circumstances. 

Aluminium  acetate,  used  especially  against  H.  pyocyaneus. 

Chromic  acid,  used  to  harden  and  disinfect  catgut. 

Silver  salts,  used  chiefly  against  gonoeoccus. 

Essential  oils  used  to  disinfect  catgut,  etc. 

Alcohol  is  a  weak  disinfectant,  and  is  generally  used  as  an  antiseptic. 

3.  (Jrowth  is  inhibited  by  antiseptics  {vide  p.  27).  These 
are  specially  of  use  in  wounds  already  infected,  or  situated  near 
some  source  of  infection.  Antisej)tics  are  used  {a)  to  wash 
out  a  wound  or  abscess  cavity,  where  the  action  is  mainly 
mechanical,  and  {b)  as  a  permanent  application  in  contact  with 
the  surface. 

{a)  The  most  commonly  used  lotions  are  : — 
Boracic  (or  Boric)  acid,  saturated  solution,  i.e.  4  per  cent. 
Carbolic  acid,  1  in  40  and  1  in  100  solution. 
Corrosive  sublimate,  1  in  1000  to  1  in  10,000  solution. 
Potassium  permanganate,  2  per  cent  solution. 
Aluminium  acetate,  2  per  cent  solution. 

Peroxide  of  hydrogen  solution,  which  effervesces  on  coming  in  contact 
with  albuminous  iluids,  and  so  heljjs  further  to  clear  away  septic  particles. 

{h)  As  continuous  applications  they  are  generally  used  in  gauze  or  lint 
impregnated  with  the  substance. 

Boracic  lint,  with  the  acid  crystallised  from  a  saturated  hot  solution, 
and  dried — an  unirritating  dressing,  useful  for  supcrhcial  wounds  ;  it 
must  be  frequently  renewed  as  the  antiseptic  power  is  small,  and  the 
crystals  are  easily  washed  away  by  a  profuse  discharge. 

Corrosive  sublimate,  in  gauze  or  wadding  (1  in  1000),  a  cheap  and 
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reliable  dressing  ;  npt  to  irritate  tender  skins.  It  also  is  very  soluble.  It 
is  often  applied  to  the  skin  Ijel'ore  an  operation. 

Double  cyanide  of  zinc  and  mercury  (1  in  1000),  used  like  the  fore- 
going, but  less  irritating  ;  and  owing  to  its  com[iarative  insolubility  it 
is  not  readily  washed  out  of  the  gauze  by  co])ious  discharges.  It  must 
always  be  disinfected  lieforc  use,  and  this  is  most  easily  eai'ried  out  by 
damping  it  with  carbolic  (1  in  20),  and  storing  it  in  an  air-tight  jar  for 
several  days.  A  very  useful  material  for  a  wound  dressing  or  for  pucking 
cavities. 

Iodoform  in  gauze,  10  jwr  cent,  is  used  for  }iacking  cavities,  to  stop 
bleeding,  and  as  an  antisei)tic  dressing.  Iodoform  as  an  emulsion  with 
oil  or  glycerine  is  nsed  for  injecting  into  tubercular  tissues,  against  which 
it  is  said  to  have  a  specific  action.  It  is  also  used  as  a  dusting  ])owder, 
]i?aiu  or  mixed  wiih  boric  acid  (1  to  4),  or  as  a  p)aste  made  with  sublimate 
solution  or  spermaceti  Ibr  tilling  bone  cavities.  As  iodoform  by  itself  has 
no  germicidal  ])ro[ierties  until  it  is  decomposed,  and  is  apt  to  harbour 
germs,  it  nuist  be  sterilised.  For  pastes  or  emulsions  the  powder  may  be 
wetted  with  sublimate  or  carbolic,  and  gau/o  may  be  treated  thus,  or,  like 
powder,  may  be  sterilised  with  steam,  })rovided  that  it  is  i)ackcd  in  a 
thick  layer  of  cotton  wool,  otherwise  it  will  be  evaporated  away. 

4.  The  poisons  produced  by  the  microbes  may  l)e  counter- 
acted by  injecting  antitoxins,  as  in  the  case  of  diplitheria. 

5.  The  body  may  be  rendered  immune  to  their  attacks  by 
injections  of  antibacterial  serum,  as  in  the  case  of  antitetanus 
serum,  which  may  be  used  in  soiled  lacerated  wounds,  especially 
about  the  liead,  when  there  is  a  fear  of  that  infection. 

ASEPTIC  OPERATIONS. 

As  has  been  said,  the  skin  can  only  be  partially  disinfected, 
as  microbes  are  normally  found  among  the  superficial  epidermis 
cells,  around  the  hair  bulbs,  and  to  some  extent  in  the  ducts 
of  the  skin  glands ;  nevertheless,  for  surgical  purposes  the 
surgeon's  hands  may  be  prepared  in  the  following  way 
(Ktimmell  and  Fiirbringer) : — 

1.  The  hands  and  fore-arms  are  scrubbed  in  hot  water  with 
a  sterilised  brtish  for  five  minutes  by  the  clock.  The  nails  are 
cut  close,  and  a  blunt  nail-scraper  is  used  around  the  nail  beds 
and  under  the  nails  during  this  wasliiug.  Plenty  of  soap, 
preferably  "soft,"  and  very  hot  water,  if  possible  sterilised, 
should  be  employed,  liunning  water  js  best,  but  failing  tliat 
several  cliangcs  must  bo  used. 

2.  The  hands  are  dried  and  rubbed  with  a  rough  sterilised 
towel,  or  at  least  one  fresh  from  the  wash,  in  order  to  remove 
the  loose  epithelial  scales. 
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3.  They  are  then  rubbed  in  80  per  cent  alcohol  with  a  piece 
of  gauze  for  one  minute.  Ordinary  methylated  spirit  may  be 
used,  as  the  water  in  the  skin  soon  dilutes  it  sufficiently.  It 
acts  by  hardening  the  skin,  and  enclosing  any  microbes  left 
behind'^  and  also  prepares  the  skin  to  absorb  the  following 
lotion  : — 

4,  The  hands  are  soaked  for  one  minute  in  1-1000  sublimate, 
or  1-20  carbolic  lotions,  whichever  the  hands  can  best  tolerate. 
This  is  repeated  frequently  during  the  operation,  to  remove  any 
microbes  which  are  brought  to  the  surface. 

Other  methods  of  hand  disinfection  are,  scrubbing  the 
hands  as  in  stages  1  and  2  of  the  preceding  method,  and  (stage 
3)  soaking  the  hands  in  hot  saturated  solution  of  potassium 
permanganate  till  they  are  mahogany-brown ;  and  (4)  in  hot 
saturated  solution  of  oxalic  acid  to  whiten  them  (Kelly). 
Also  by  scrubbing  the  hands  in  a  basin  of  spirit-soap  for 
5  minutes,  and  wiping  them  with  a  sterile  towel,  thus  leaving 
them  covered  with  a  thin  film  of  soap  ;  the  hands  and  sponges 
being  used  dry  (Mikulicz). 

Some  surgeons  use  sterile  cotton  gloves,  but  though  they  are 
of  help  for  tying  ligatures,  etc.,  they  are,  on  the  whole,  trouble- 
some to  use.  With  greater  reason  rubber  gloves  are  recom- 
mended for  all  septic  cases,  to  protect  the  surgeon  ;  and  also 
for  all  assistants  and  nurses  helping  at  any  operation,  where  no 
delicate  work  is  required  of  them.  The  hands  in  each  case 
must  be  prepared  as  usual. 

The  surgeon  and  his  assistants  clothe  themselves  in 
sterilised  cotton  aprons,  with  sleeves  reaching  to  the  elbows. 
For  private  work  these  may  be  made  of  quite  thin  material,  to 
save  bulk  in  carriage. 

The  patient's  skin  requires  equally  careful  preparation.  If 
y)ossible  he  is  given  a  warm  bath  the  day  before  operation,  with 
the  free  use  of  soap  and  a  bath  brush.  (!Ican  linen  is  provided 
for  him,  and  the  bed  has  fresh  sheets.  The  skin,  over  a  wide 
area  round  the  part  to  be  operated  on,  is  shaved,  scrubbed  for 
five  minutes  with  soap  and  water,  and  dried.  It  is  rubbed  either 
with  ether,  or  with  turpentine  followed  by  spirit,  to  remove  it 
and  prevent  blistering,  then  with  1-1000  sublimate  solution. 
(Carbolic,  1-20  may  be  used  for  this  purpose,  except  in  the  case 
of  children,  who  arc  apt  to  suffer  from  absor])tion  through  the 
skin.)  If  the  part  is  prepared  some  hours  before  the  operation, 
a  compress  of  lint  wrung  out  of  the  same  is  fixed  over  the  part 
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with  a  bandage.  This  should  not  be  covered  with  a  waterproof 
dressing  as  it  causes  the  skin  to  become  sodden,  and  encourages 
the  growth  of  microbes  in  the  deeper  layers  of  the  skin.  Before 
operation  the  dressing  is  removed,  and  the  part  well  rubbed 
with  spirit  and  sublimate  solution. 

If  the  skin  gets  blistered  b}'  too  vigorous  treatment,  it  is 
better,  wiien  the  case  is  not  urgent,  to  wait  until  it  is  restored 
to  its  smooth  state  l)y  ointment  dressings,  otherwise  trouble- 
some stitch  abscesses  are  apt  to  appear. 

The  patient's  hairy  scalp  should  in  all  cases  bo  wrapped  in 
a  sterilised  towel,  and  fixed  with  a  bandage  wet  with  sublimate. 
This  is  especially  needful  in  operations  about  the  face  or  neck. 

Disinfection  of  mucous  membranes  is  still  less  certain,  as 
they  cannot  stand  the  application  of  disinfectants.  The  mouth 
or  vagina  must  be  cleansed  mechanically,  by  rubbing  with 
gauze  and  hot  water  and  soap,  or  a  weak  antiseptic  like  boracic 
acid. 

The  teeth  should  be  thoroughly  cleaned  before  all  operations, 
and  any  necrosed  part  scraped,  and  touched  with  pure  carbolic. 
In  operations  in  the  mouth,  especially  plastic  operations,  all 
diseased  teeth  should  be  extracted  some  days  before,  to  obviate 
disappointing  infection  of  the  wound. 

The  alimentary  canal  is  prepared  by  free  pin-ging  with  salts, 
when  that  is  possible,  and  by  emptying  the  lower  bowel  by 
means  of  eiiemata.  This  flushes  the  bowel  and  removes  a  large 
number  of  microbes  from  its  walls. 

For  ordinary  operations  it  is  sufhcient  to  give  a  laxative, 
twenty-four  hours  before,  followed  by  an  enema  of  soap  and  water 
at  night.  In  the  morning  a  cup  of  clear  soup  or  a  nutrient  enema 
may  be  given,  but  no  solid  food  in  any  case  for  four  hours 
before  operation,  as  anything  lodging  in  the  stomach  causes 
vomiting  when  the  anfcsthetic  is  given. 

The  operation  room  must  have  a  good  light, — north  daylight 
from  the  roof  is  best,  with  several  hanging  electric  lamps  for 
night  work.  The"  walls  and  floors  should  be  smooth,  easily 
cleaned,  and  not  destructible  by  repeated  scrubbings.  Iu2>rivate 
practice,  if  time  allows,  a  well-lighted  room  should  be  cleared  of 
furniture,  curtains,  carpets,  and  pictures ;  it  should  be  well 
washed  and  dusted  with  a  damp  cloth,  and  thoroughly  aired, 
the  day  before  the  operation.  In  emergencies  it  is  much  safer 
to  disturb  furniture,  carpets,  etc.  as  little  as  possible,  and 
especially,  not  to  raise  dust  by  sweeping  the  floor  the  same 
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morning.  Clean  sheets,  if  available,  may  be  used  to  spread 
over  the  dusty  carpets. '  At  night  an  abundance  of  candles  gives 
the  most  efficient  light  in  the  absence  of  electricity  or  gas. 
They  are  more  convenient  for  using  at  close  quarters,  and  less 
dangerous  than  oil-lamps. 

There  must  be  an  ample  water-supply,  and  always  some 
sterilised  water  for  making  saline  solutions  for  injections  and 
flushing  wounds.  (In  private  this  can  be  arranged  by  having 
cleansed  ewers  filled  with  boiling  water,  and  allowing  them  to 
cool,  covered  with  clean  towels.)  PltyKiologicaJ  saline  solution, 
i.e.,  0-9  per  cent,  is  best  made  by  adding  a  small  flask  of  con- 
centrated salt  solution  to  a  ewer  of  known  capacity  filled  with 
boiled  water.  For  intra-venous  or  intra-abdominal  injection 
this  should  be  carefully  measured;  for  subcutaneous  injection 
or  for  flushing  purposes  one  teaspoonful  of  salt  to  the  pint  is 
accurate  enough.  Concentrated  sterile  salt  solution  can  be 
conveniently  stored  in  the  bottles  sold  for  sterilising  milk. 

All  the  tables,  basin-stands,  and  other  furniture,  are  seru])bed 
with  hot  water  and  soda, — if  possible  the  basins  should  be 
wrapped  in  towels  and  steamed ;  if  not,  they  should  be  rinsed 
out  with  sublimate  1-1000;  the  tables  are  covered  immediately 
before  the  operation  with  sterilised  towels,  or  in  their  absence 
with  fresh  towels  wrung  out  of  sublimate. 

The  most  convenient  operation  tables  are  those  provided 
with  hot-water  pans,  and  can  be  adapted  for  the  "  Trendelen- 
l)urg "  and  "litliotomy"  positions.  (In  private,  a  strong 
kitchen  table  is  best  for  the  body,  and  as  it  is  rarely  long- 
enough,  a  small  "  occasional "  table  is  sufficient  to  support  the 
legs ;  in  operations  on  the  perineum  this  can  be  (]uickly 
removed  and  the  patient  put  in  the  lithotomy  position.)  The 
table  is  covered  with  a  thin  jiadding  and  a  mackintosh,  and  a 
sterilised  or  freshly  washed  sheet  is  spread  over  it  just  befoi-e 
the  patient  is  placed  on  it. 

Ligatures — of  silkixre  prepared  by  boiling  in  1-lOOOsublimate 
solution  in  a  jar,  and  taken  directly  out  of  it  without  removing 
the  antiseptic.  Catgut,  is  used  plain  or  treated  with  chromic 
acid  to  make  it  less  soluble  and  retain  it  longer  in  the  tissues. 
It  is  chromicised  by  soaking  in  chromic  acid,  4  per  cent  in 
dilute  glycerine.  Soaked  for  1  liour  it  remains  unabsorbed  in 
the  tissues  10  days,  for  48  liours  3  weeks,  for  96  hours  5-6  weeks ; 
it  is  further  disinfected  and  stored  in  carbolic  glycerine  (1-5) 
(^Maceioen).     Raw  commercial  catgut  may  be  sterilised  by 
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soaking  it  iu  1  per  cent  solution  of  iodine  in  iodide  of  potassium 
(1  per  cent)  for  eight  days  ;  at  the  end  of  that  time  it  is  ready 
for  use  ;  it  is  ahnost  black  in  colour,  soft  and  elastic,  but  rather 
slippery  {Claudnift).  Haw  catgut  is  also  prepared  by  remov- 
ing the  grease  with  ether,  and  disinfecting  it  in  juniper  oil 
for  sevoi'al  months  {Kocher),  or  sul)limate-alcoliol  1  per  cent 
for  2  or  3  days  (Ben/iuann) ;  or  more  safely  by  boiling  it, 
after  dehydration,  in  cuniol  {Krunig),  xylol  {Mayo  Rohson), 
absolute  alcohol  {Jellet),  or  carbolic-alcohol  5  per  cent  [Saul). 
Chromicised  gut  may  be  treated  in  the  same  way.  The  iodine 
and  boiling  alcohol  methods  are  the  easiest,  and  are  reliable. 
Catgut  is  usually  stored  in  90  per  cent  alcohol,  to  which  a 
proportion  (1-5)  of  glycerine  may  be  added  if  the  gut  becomes 
too  hard. 

Sutures, — silk  and  catfjut,  are  prepared  as  above,  or  silkivorm- 
gut  and  horse-hair  sterilised  by  boiling.  Silver  wire  also  is 
sometimes  used,  especially  for  suture  of  bone ;  it  is  prepared 
by  boiling. 

Sponges  arc  made  of  bundles  or  folds  of  gauze  or  sponge-doth 
(wick),  or  squares  of  thick  "  Turkey  towelling"  ;  any  free  edge 
with  threads  must  be  hemmed  or  the  edge  folded  in.  They 
are  prepared  by  boiling  for  15  minutes,  and  may  be  used 
directly  out  of  that  fluid,  or  transferred  to  an  antiseptic  lotion. 
They  may  also  be  sterilised  by  steam  and  used  dry.  For 
operations  on  the  mouth  or  abdomen  natural  sponges  are  some- 
times preferred,  owing  to  their  great  powers  of  absorption. 
These  are  first  cleansed  thoi-ougldy,  and  stored  for  seven  days 
in  frccpiently  changed  1-20  carbolic.  They  should  only  be 
used  once,  miless  the  operation  is  quite  "aseptic." 

Towels  are  sterilised  in  steam,  and  those  for  the  hands 
should  be  rough  in  texture.  (In  private,  towels  fresh  from  the 
wash  may  be  used  for  the  hands,  as  they  are  usually  sterile  in 
their  inner  folds.)  Those  used  to  surround  the  operation  area 
may,  in  addition,  be  wrung  out  of  an  antiseptic  lotion,  and 
spread  over  mackintoshes.  It  is  convenient  to  use  for  this 
purpose  a  sterilised  sheet,  with  a  window  cut  in  the  middle; 
it  is  spread  over  the  patient,  exposing  no  part  but  that 
immediately  under  the  opening. 

Dressings  shoidd  be — 1,  aseptic  ;  2,  absorbent;  and  3,  as  a 
rule,  antiseptic.  The  best  absorbent  is  absorbent  gauze,  i.e. 
with  all  grease  removed,  used  either  plain  or  impregnated  with 
iodoform  or  mercury  salts ;  in  any  case  it  must  be  sterile 
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Wo(xl  wool,  or  celhilose  wadding,  arc  ratlier  less  absorbent, 
but  cheap  and  efficient.  Over  that  a  thick  layer  of  cotton 
wool  is  bandaged  in  place,  to  act  as  a  cushion,  and  to  filter  the 
air  which  penetrates  to  the  wound,  in  the  same  way  as  the  plug 
of  a  bacteriological  culture  tube.  When  there  is  not  likely  to 
be  any  discharge,  the  wound  may  be  sealed  with  collodion  painted 
over  a  double  thickness  of  gauze,  and  no  further  dressing  applied. 
In  abdominal  cases  it  is  better  to  support  the  walls  with  a 
binder.  If  adhesive  plaster  is  employed  for  this  purpose,  only 
that  prepared  with  zinc  oxide  should  be  used,  or  troublesome 

11-  ritation  of  the  skin  may  result.  For  operations  in  private, 
dressings,  towels,  aprons,  etc.  may  be  wrapped  together  in  a 
layer  of  cotton  wool,  or  a  thick  towel  or  canvas  bag,  before 
sterilising.  They  are  carried  to  the  operation  in  their  packet, 
and  not  opened  till  the  operation  is  just  about  to  commence. 

Drains  of  ruhher  or  ///rt.ss  tuhinf/  or  decalcified  hone  are  nsed 
where  there  is  likely  to  be  accumulation  of  fluids,  as  in  clearing 
out  glands  or  in  inflamed  tissues.  For  small  wounds  capillary 
drains  of  horse-luiir,  silkworm-gut,  or  gauze,  are  often  employed. 
Drainage  by  gauze  packing  must  be  frequently  renewed,  every 

12-  24  hours,  as  its  capillary  drainage  powers  are  but  slight. 
Instruments  are  prepared  by  boiling  (y/V/e  p.  74).  Catheters 

should  be  of  metal  or  rubber,  and  syringes  of  metal  or  glass, 
to  be  easily  sterilised. 

They  may  be  used  directly  from  the  vessel  they  are  steri- 
lised in  (the  most  reliable  way) ;  or  be  placed  on  sterilised 
towels  and  used  dry  ;  or  plunged  into  an  antiseptic  lotion  and 
used  from  that.  This  latter,  though  safe,  is  apt  to  cause  much 
trouble  from  rusting  of  steel  instruments,  unless  a  sufficient 
amount  of  alkali  be  added  to  it. 

After  use  all  instruments  should  be  plunged  into  a  hot, 
strong  (5  per  cent)  solution  of  soda,  which  partially  cleanses 
them.  They  may  remain  in  this  for  hours  without  fear  of 
rust.  After  scrubbing  with  a  brush  tliey  should  be  boiled  in 
a  fresh  soda  solution,  rinsed  in  alcohol,  and  dried  with  a 
sterile  towel,  and  stored  in  dust-proof  glass  jars  or  cabinets. 
Instruments  which  are  rarely  used  may  be  greased  with 
vaseline  and  wrapped  in  paper.  Those  in  daily  use,  after 
scrubbing,  may  be  stored  in  freshly  boiled  soda  or  borax 
solution  ;  this  saves  time  and  labour  in  drying,  and  there  is  less 
liability  of  rust  appearing,  especially  in  scissors  and  other 
jointed  instruments. 


82 


HANDBOOK  OF  SURGERY 


In  private  practice  instruments  are  best  placed  in  a  metal 
box  with  a  well-fitting  but  not  water-tight  lid,— knives  being 
fitted  into  racks  in  a  separate  box,— and  covered  with  a 
2  per  cent  soda  solution.  The  lid  is  closed,  and  the  whole 
placed  on  a  gas  ring  or  spirit  lamp,  and  boiled  for  15  minutes. 
The  box  is  then  taken  off  the  flame,  and  turned  sideways  to 
let  the  water  run  out  ivithout  oj^etiin;/  it.  The  instruments 
remain  wet  with  soda  solution,  and  may  be  safely  kept  in  this 
way  for  many  hours  without  rusting.  They  are  then  carried 
in  their  box  to  the  operation  and  used  directly  from  it. 

Operation. — When  all  is  prepared  the  patient  is  ansies- 
thetised,  and  the  part  to  be  operated  upon  is  fin^xlly  washed 
witli  alcohol,  to  remove  any  loose  epithelium.  The  area  is 
surrounded  with  sterilised  towels,  leaving  only  a  space  open 
sufficiently  large  to  allow  the  wound  to  be  made. 

The  incisions  must  be  clean,  and  all  preventable  tearing  or 
crushing  avoided.  All  bleedmg  must  be  stoj.ped  ;  the  wound 
is  dried,  and  sutured  so  as  to  leave  no  dead  spaces,  and  the 
skin  closed,  grafting  it  if  necessary  from  another  part.  All 
sponges,  instruments,  and  ligatures  should  be  handled  by  the 
surgeon  only,  and  not  passed  from  hand  to  hand.  Sometimes 
it  is  necessary  to  have  tiiese  handed  by  a  nurse  or  assistant ; 
but  they  should  be  picked  up  only  with  forceps,  or  with  the 
hands  protected  by  sterile  gloves. 

Closure  of  Wounds- 
Wounds  are  closed  by  sewing  together  the  edges  of  the  skin,  wilh 
strai-^ht  or  curved  needles,  held  in  the  fingers,  or  in  a  holder.  For  skui 
suture  they  are  furnished  with  a  cutting  point  (Listen's,  Hagedorn's),  but 
for  bowel  suture,  the  ordinary  round  sewing  needle  is  used,  m  order  to 
avoid  wounding  of  small  vessels.  For  many  inuposes  a  needle  fixed  m 
a  handle  with  an  eye  at  the  ]ioint  is  used,  and  this  can  be  obtanicd  with 
a  sliding  slot  for  opening  the  eye  at  will  ( Heverdin's),  which  is  useful  for 
sutures  Tn  deep  situations,  such  as  the  vagina  or  palate,  and  for  avoiding 
of  unneecssarv  handling  of  the  sutures.  ,  ., 

Sutuies  may  be  inf.ctrupl.ed,  where  each  stitch  is  fixed  separately  with 
a  reef  or  surgical  knot.  (Wire  or  silkworm-gut  can  be  fixed  with  a 
double  turn  on  a  half-hitch.)  These  are  always  used  when  there  is  a 
probability  of  much  effusion  from  the  wound. 

Continuous  sutures  are  used  in  long  incisions  to  save  time,  and  iu  most 
cases  for  bowel  suture.  The  thread  is  fixed  at  the  beginning  with  a  knot, 
and  at  the  end  with  a  turn  round  the  last  stitch. 

When  a  wound  is  deep,  closing  of  the  skin  alone  is  apt  to  leave  "  dead 
sT)ace3"  in  which  lilood  and  serum  collect.  These  must  be  prevented  by 
euturinf  each  layer— fascia  to  fascia,  and  muscle  to  muscle,  etc.  {huricd 
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sutures) — or  by  niodilications  of  ordinary  suture,  as  "button,  mattress, 
quilted,"  and  other  stitches  which  have  the  object  in  view  of  bringing 
together  the  deep  layers.  When  the  2)eritoneuin  is  ojjened,  it  is  better  to 
close  it  by  a  separate  suture. 

Ill  any  suture  the  rules  must  be  observed,  to  apjtroximate  the  edges 
carefully,  so  that  one  side  does  not  overlap  the  other,  and  also  that  the 
skin  is  not  dragged  upon.  Tension  in  the  stitches  leads  to  necrosis,  and 
they  soon  cut  tlieir  way  out.  Openings  in  a  howel  are  closed  first  with  a 
suture  which  penetrates  all  the  layers,  and  outside  of  this  a  line  of  suture 
which  penetrates  only  the  peritoneum  and  the  muscular  layer  [Lembcrfs 
suture)  ;  in  this  way  the  cut  edge  is  turned  inwards  towards  the  lumen 
of  the  bowel,  while  the  [)eritoneal  surfaces  are  rapidly  glued  together  and 
seal  the  opening. 

Ordinarily  a  suture  is  passed  by  picking  up  the  edge  with  a  toothed 
forceps,  and  plunging  the  needle  perpendicularly  into  the  skin  about  a 
rpiarter  of  an  inch  from  its  edge.  If  the  needle  is  passed  obliquely  it 
penetrates  with  diiticulty,  and  is  apt  to  pucker  the  edges.  The  stitches 
are  usually  placed  about  a  third  of  an  inch  apart. 

Secondary  sutures  are  used  in  cases  where  it  is  deemed  inadvisable  to 
close  a  wound  at  the  end  of  an  operation.  Long  sutures  are  put  in  place, 
but  not  tightened,  and  the  wound  is  packed  with  antiseptic  gauze.  At 
the  first  dressing  this  is  removed,  and  the  sutures  are  then  tightened.  This 
enables  the  wound  to  be  closed  without  incurring  the  extra  pain  of  passing 
new  stitches. 

When  a  wound  cannot  be  completely  closed,  the  edges  must  be  brought 
together  as  nuich  as  possible  without  too  much  tension,  and  the  open 
parts  covered  with  skin  grafts,  or  allowed  to  granulate  over. 

The  materials  used  are  catgut,  and  chromic  gut,  tendons  of  reindeei- 
and  kangaroo  (absorbable)  ;  and  silk,  silkworm-gut,  horse-hair,  celluloid 
thread,  silver  and  aluminium-bronze  wires  (non-absorbablc). 

Other  means  of  closing  wounds  are  metal  clips  (Michel's)  ;  and  gauze 
and  collodion  for  "sealed  dressing"  ;  ])lasters  are  now  discarded,  for  tlie 
most  jiart,  as  dangerous  when  applied  direct  to  a  wound. 

The  dressings  are  taken  direct  from  the  container,  and 
applied  to  tlie  wound.  After  the  ojieration  it  is  better  to 
prevent  all  movement  for  48  hours,  to  lessen  pain  and  aid 
healing,  and  for  this  purpose  splints  are  often  applied  after 
operations  on  limbs. 

After  Treatment. — I/7/pnotics. — When  there  is  much  pain  it 
is  often  advisal^le  to  give  an  injection  of  morpiiia,  repeated,  if 
necessary,  once  or  twice  in  the  first  24  hours.  If  the  pain  is 
still  persistent  it  may  be  due  to  movement  or  to  inflamma- 
tion. For  sleeplessness  alone,  it  is  better  to  give  piienacetin  or 
trional.  If  the  patient  is  sick,  sips  of  tea  may  be  given  in  four 
hours  ;  it  will  be  comforting  and  may  clear  out  the  stomach. 
If  there  is  no  sickness,  a  cup  of  clear  soup  is  given,  and, 
later,  milk,  or  coffee  and  milk.     As  soon  as  digestion  is 
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active,  ordinary  diet,  not  omitting  vegetable  food,  should  be 
resumed. 

If  a  drain  is  used  the  dressings  should  be  renewed  in 
48  hours ;  if  the  wound  still  discharges,  it  may  be  drained 
for  another  48  houi-s.  Undrained  wounds  may  be  left  for 
three  weeks,  when  they  ought  to  be  healed.  Open  sores  should 
be  dressed  every  24  hours,  and  the  dressing  should  be  dry, 
or  allowed- to  dry  on  the  part,  and  not  covered  with  waterproof. 

The  temperature  and  pulse  should  be  noted  ;  any  rise  of 
temperature  occurring  after  48  hours  is  suspicious  of  infection. 

Antiseptic  operations  can  be  carried  out  efficiently  in  private 
houses  if  means  be  taken  to  prevent  anything  unsterilised 
comino-  in  contact  with  the  wound.  The  chief  difficultv  is  with 
the  air,  and  that,  as  has  been  pointed  out,  is  of  minor  import- 
ance. But  as  it  is  a  dangei',  no  operations  which  involve  long 
exposure  of  the  wound,  except  those  of  emergency,  should 
be  undertaken,  except  in  places  where  abiuKlant  precautions 
can  be  taken  to  eliminate  avoidable  contamination. 

Certain  operations  must  be  done  without  delay,  such  as 
laparotomies  for  obstruction,  or  herniotomies  for  strangulation, 
or  amputations  after  accidents,  etc.  For  this  purpose  the 
surgeon  ought  to  provide  himself  with  (a)  metal  "containers" 
or  stout  linen  bags,  containing  (1)  several  nail-brushes,  (2) 
sponge-cloths,  (3)  thin  towels  and  sheets,  (4)  aprons,  all  kept 
ready  sterilised  by  steam  ;  (J>)  a  supply  of  turpentine,  plenty 
of  spirit ;  and  mercury  salts,  and  lysol,  as  antiseptics  ;  (c)  pre- 
pared catgut,  silk,  and  silkworm-gut;  (d)  a  large  metal  box, 
with  a  well-fitting  cover,  in  which  to  boil  and  carry  the  instru- 
ments ;  and  a  nest  of  two  or  three  metal  trays  for  ligatures, 
lotions,  etc.  All  other  things  are  procurable  in  any  house  but 
the  poorest.  A  large  india-rubber  bag  for  irrigation,  with 
tubing  and  nozzle,  which  can  be  boiled  together,  and  carried  in 
a  canvas  bag,  is  often  useful. 

VARIETIES   OF  WOUNDS. 

Incised,  clean  cut,  siich  as  are  made  by  the  knife,  have 
sharp  straight  edges  and  flat  smooth  surfaces.  (In  wounds  of 
the  scalp  and  other  places  where  the  skin  is  directly  above 
bone,  the  appearance  may  be  that  of  an  incised  wound,  though 
made  with  a  blunt  instrument.)  The  chief  danger  is  from 
haemorrhage. 
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Subcutaneous  wounds,  rupture  of  the  structures  beneath 
the  skin.  They  are  sometimes  made  by  passing  a  narrow 
"  tenotomy  knife "  under  the  skin  and  cutting  downwards ; 
since  antisepsis  has  been  introduced  there  is  less  reason  to  use 
this  method.  They  may  be  made  also  by  sharp  blows  on  the 
skin. 

Lacerated  or  torn  wounds  have  irregular  outlines,  and 
usually  bleed  little,  as  the  vessels  are  also  torn.  Contused 
wounds  have  considerable  bruising  of  the  deep  parts,  and 
often  much  extravasation  of  blood.  These  two  arise  from  rail- 
way and  other  similar  accidents,  from  explosions,  or  bites  of 
animals.  The  chief  dangers  are  septic  comjalications  arising 
from  the  entrance  of  splinters,  etc.  at  the  accident,  or  decom- 
position of  blood-clot,  with  suppuration,  sloughing,  or  tetanus. 
Dirt  is  apt  to  lodge  in  the  pockets  of  torn  flesh. 

Gun-shot  wounds  are  of  this  nature,  and  foreign  bodies  often 
enter  with  the  projectile ;  when  made  by  modern  rifle  bullets, 
they  are  of  the  nature  of  punctured  wounds. 

Punctured  or  stab  wounds  made  by  sharp-pointed  instru- 
ments are  deep  and  narrow,  and  their  chief  dangers  lie  in  the 
possible  puncture  of  a  blood-vessel,  or  of  the  lungs,  bowel,  etc. 

Treatment. — All  such  wounds  except  (1)  those  made  midcr 
antiseptic  precautions,  or  (2)  subcutaneous,  or  small  superficial 
incised  and  punctured  wounds,  should  be  regarded  as  infected, 
and  treated  as  such.  The  wound  itself  is  covered  with  a  guard 
of  sterile  gauze,  while  the  skin  is  cleansed  up  to  the  edge,  as 
for  operation  (p.  77).  The  wound  is  then  held  open  with 
retractors,  and  enlarged  where  necessary ;  it  is  well  rubbed  out 
with  gauze,  ar)d  flushed  with  sterile  water  or  an  unirritating 
antiseptic  lotion.  All  bleeding  is  stopped,  and  foreign  bodies 
removed,  while  loosely-attached  or  crushed  tissues  are  cut  oft; 
and  all  pockets  where  blood  or  dirt  might  lodge  are  dried  out. 
The  wound  is  then  packed  with  antiseptic  gauze  and  left  open, 
or  closed  with  temporary  (secondary)  sutures.  The  packing 
is  removed  in  three  days,  and  if  the  wound  is  then  found  to  be 
aseptic,  the  stitches  are  tightened  or  others  put  in.  Where 
there  is  thick  discharge  the  dressing  may  be  applied  moist, 
but  should  be  frequently  changed  rather  than  kept  damp  Avitl'i 
a  waterproof  covering.  If  the  wound  is  clean  cut  and  not 
likely  to  suppurate,  it  may  be  closed  at  once,  with  a  drainage- 
tube  left  in  for  forty-eight  hours  or  so.  Only  clean  wounds^in 
very  vascular  parts,  where  organisms  are  readily  destroyed  by 
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the  blood-supply,  as  in  the  tongue,  lips,  face,  or  ear,  should  be 
closed  without  drainage.  Sliould  a  wound  suppurate,  it  should 
be  freely  opened  and  treated  as  an  abscess  {vide  p.  9).  It 
may  be  flushed  out  with  peroxide  of  hydrogen  to  remove  pus 
cells  and  microbes ;  this  lotion  may  be  used  also  to  loosen 
dressings  which  are  sticking  in  a  wound. 

Rifle  wounds  and  superficial  punctures  occurring  in  war 
may  be  treated  lihe  non-infected  wounds,  and  covered  with 
a  "first  field  dressing,"  applied  directly  without  any  probing 
of  the  wound.  The  dressing  is  allowed  to  become  soaked 
with  the  blood,  and  form  an  impermeable  antiseptic  cake  in 
drying,  the  part  being  kept  at  rest  to  prevent  excessive  bleeding. 
To  permit  this  the  waterproof  cover  must  not  be  applied.  All 
other  gun-shot  wounds  must  be  treated  as  above. 

Foreign  bodies, — bullets,  needles,  glass,  etc.  if  they  give  rise 
to  pain  or  loss  of  function,  or  threaten  important  structures 
with  sharp  edges,  must  be  located  by  feeling,  by  X-rays,  or 
telephone  probe,  and  excised.  If  they  do  not  set  up  irritation, 
they  may  be  allowed  to  remain  in  the  body. 

BURNS   AND  SCALDS. 

Burns  are  the  effect  of  dry  heat ;  scalds,  of  steam  or  hot 
liquids,  affecting  only  the  more  superficial  structures. 
They  are  classed  as  follows  (Dupuytren) : — 

1.  Stage  of  erythema,  with  siibseqvient  desquamation  only. 

2.  Vesiculation,  or  raising  of  bulla) ;  with  no  scarring  after- 
wards, but  sometimes  some  pigmentation. 

3.  Partial  destruction  of  the  true  skin,  with  islets  of  un- 
injured skin  left.  Healing  by  granulations,  Avith  subsequent 
scarring.  These  burns  are  very  painful,  as  so  many  nerve- 
endings  are  involved. 

4.  Destruction  of  whole  skin.  Healing  takes  place  by 
granulation,  with  much  cicatricial  contraction  of  the  scars. 
As  the  nerve-endings  are  completely  destroyed  there  is  little 
pain. 

5.  Destruction  of  skin,  fascia,  and  muscles. 

6.  Charring  of  ivhole  limbs. 

Constitutional  Effects.— The  chief  is  shock  from  irritation 
of  so  many  nerve-endings  in  the  skin.  Children  are  specially 
affected,  even  after  small  burns.  The  face  is  pale,  the  skin 
cold  and  clammy,  the  pulse  is  weak  and  fluttering,  the  respira- 
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tion  rapid,  and  the  pupils  are  dilated ;  there  is  coma,  or 
deUrium  and  restlessness,  sometimes  rigors,  and  in  children 
convulsions.  Internally  the  organs,  especially  the  brain,  are 
found  to  be  congested. 

If  recovery  takes  place,  reactionary  inflavrniatory  fever  sets 
in,  becoming  establislied  in  2-1-36  hours.  This  is  due  in  part 
to  absorption  of  the  burnt  tissue  products,  but  more  to  the 
extensive  local  inflammation  called  out  by  the  irritation  to  the 
skin.  The  pulse  becomes  full  and  rapid,  the  temperature  rises, 
and  other  signs  of  fever  appear.  The  dead  parts  slough,  and 
are  apt  to  decompose  and  to  set  up  further  septic  intoxication. 
Inflammations  of  the  internal  organs  are  not  uncommon,  with 
pleurisy,  pneumonitis,  meningitis,  etc.  occurring  as  a  result. 
(Duodenal  ulcers  are  said  to  occur  in  this  stage,  and  may  be 
due  to  septic  thrombosis  of  mesenteric  veins  following  on 
absorption  from  the  skin.) 

Later,  continued  suppuration  and  sloughing  may  be  estab- 
lished, with  consequent  e.rAaws^<on  and  hectic  fever  ;  destruction 
of  large  skin  areas  may  cause  subsequent  deformities  ;  or  gan- 
grene, lymphangitis,  abscesses,  cellulitis,  erysipelas,  or  even 
tetanus  may  ensue.  Albumen  may  be  found  in  the  urine, 
and  is  due  to  nephritis. 

Treatment. — The  constitutional  effects  must  be  treated 
first.  Put  the  patient  in  bed  with  warm  blankets,  without 
disturbing  the  clothing  over  the  burnt  parts.  Administer 
brandy  by  the  mouth  or  rectum,  and  morphia  to  deaden  pain, 
and  prevent  further  shock.  Saline  infusion  into  the  loose  sub- 
cutaneous tissues  or  into  a  vein  may  be  tried  if  the  pulse  is 
very  small.    Ether  and  strychnine  may  also  be  used. 

When  the  patient  reacts  to  these,  the  local  injuries  may  be 
ti'eated.  Eor  burns  and  scalds  of  the  first  and  second  degree, 
ointments  are  the  most  sootliing.  Carron  oil  may  be  used,  as 
it  keeps  the  skin  cool  by  evaporating,  but  it  is  apt  to  decom- 
pose if  used  in  deeper  burns.  Powders  such  as  zinc  oxide 
and  bismuth  are  also  cooling,  and  keep  the  part  in  good 
condition. 

For  burns  which  destroy  any  part  of  the  true  skin,  oint- 
ments and  antiseptics  are  dangerous,  the  one  on  account  of 
sepsis  which  occurs  beneath  it,  and  the  other  from  the  danger 
of  absorption  of  the  poisonous  drug.  Picric  acid  in  5  per  cent 
solution  may  be  painted  over  shallow  burns,  as  it  forms  a  skin, 
and  is  to  some  extent  antiseptic.    Boric  acid,  as  powder  or  in 
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moist  lint,  is  one  of  the  best  dressings,  provided  it  be  changed 
very  frequently.  The  ])art  may  be  treated  witli  peroxide  of 
hydrogen  daily  in  addition.  If  the  dressing  causes  pain  an 
antesthetic  should  be  given,  such  as  gas,  or  ethyl  bromide  or 
chloride.  When  granulations  have  formed,  the  part  is  treated 
as  an  open  wound  with  aseptic  dressing.  All  dead  pieces  of 
skin  should  be  snipped  off  at  each  dressing  as  they  die  ;  and 
as  soon  as  possible  skin  grafts  are  applied.  Subsequent  con- 
traction of  scars  are  treated  by  j^lastic  operations. 

Electric  Shocks  of  very  high  potential  either  cause  death, 
or  give  rise  to  asphyxia  and  stunning,  usually  with  severe 
buras  on  the  body.  The  treatment  is  artificial  respiration 
and  warmth,  while  stimulants  are  given  if  the  patient  is 
suffering  from  shock  after  respiration  is  established. 

Lightning  Stroke  is  usually  fatal ;  but  if  not,  the  results 
are  like  those  of  a  severe  electric  shock.  There  are  generally 
superficial  burns  and  signs  of  violence ;  and  there  may  be 
permanent,  central,  or  pcrijDheral  nervous  lesions. 

Treatment,  as  for  electric  shock. 

Asphyxia  is  suffocation  from  immersion  in  water,  breathing 
irrespirable  gases,  from  pressure  (hanging,  strangling,  or 
tumours)  outside,  and  from  foreign  bodies  inside  the  air 
passages. 

Treatment. — Having  removed  the  cause,  proceed  at  once  to 
artificial  respiration,  with  warmth  applied  to  the  body  and 
stimulation  when  breathing  has  returned. 


CHAPTEll  Y. 


HiEMORRHAGE—SHOCK— DELIKIUM. 

H^MORRHAGK. 

Arterial  Hseniorrhage  is  distinguished  Ly  its  red  colour,  except 
when  the  patient  is  partially  asphyxiated,  and  its  emission  in 
jets  ;  venous,  by  its  dark  purplish  colour  and  its  steady  flow  ; 
capillary  (parenchymatous),  by  its  general  oozing,  with  no 
visible  bleeding  points.  Bleeding  is  freest  from  incised  wounds, 
less  so  from  lacerated  or  bruised  wounds.  Primary  haemorrhage 
is  that  occurring  at  the  time  of  injury ;  secondary  is  recur- 
rence from  a  vessel  once  closed.  I'litrriial  luemorrhage  is 
bleeding  into  the  cavities  of  the  body  ;  hoiviojdysis,  from  the 
lungs  ;  hcematemesis,  from  the  stomach ;  epistaocis,  from  the 
nose ;  htematuria,  blood  in  the  urine ;  vielcena,  in  the  fseces. 
Extravamtion  of  blood  is  effusion  into  the  loose  areolar  tissues; 
hcematoma,  a  tumour  formed  by  collection  of  such  blood ; 
ecchymosis,  discoloration  of  the  skin  from  subcutaneous  extra- 
vasation. 

Effects  of  Hccmorrhage. — When  it  is  severe,  and  especially 
if  rapid,  death  may  ensue  from  syncope.  In  less  severe  cases 
{collapse)  the  face  is  pale,  the  li])s  are  blanched,  the  skin  is 
cold  and  wet  with  perspiration,  the  pulse  is  small  and  rapid, 
and  disappears  in  the  smaller  vessels,  respiration  is  sighing 
or  gasping;  there  is  faintncss,  vertigo,  and  dinniess  of  vision, 
sometimes  nausea  and  twitchings  of  muscles.  Tiiese  effects 
progress  as  long  as  the  bleeding  continues.  Children  bear 
loss  of  blood  badly,  as  do  also  the  aged-  The  loss  of  -^y  of  the 
body-weight  is  usually  fatal. 

Repeated  or  continued  sliyht  hfemorrhages  lead  to  aruemia, 
with  shortness  of  breath,  palpitations,  waxy  skin,  oedema  of 
the  ankles  and  legs,  headaches,  and  fainting  fits. 
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Treatment. — In  accidents,  stop  the  bleeding  by  elevation  of 
the  limb  and  pressure  either  on  the  wound,  with  precautions 
against  unnecessary  contamination;  or  on  the  main  artery  with  a 
tourniquet.  Meanwhile  treat  the  patient  for  syncope  by  laying 
him  flat,  with  the  head  kept  lower  than  the  body,  to  favour 
the  flow  of  blood  to  the  brain  and  vasomotor  centres.  To  aid 
this  the  four  limbs  may  be  raised  perpendicularly,  with  elastic 
bandages  lightly  applied,  while  a  binder  is  fastened  firmly  round 
the  abdomen  (auto-tra7isfusio7i). 

Warm  blankets  and  hot  bottles  are  applied  to  prevent  chill- 
ing. Brandy,  tea,  soup,  or  other  stimulants  are  administered  by 
the  mouth  if  the  patient  can  swallow,  if  not,  they  are  injected 
by  the  rectum.  Ether,  strychnine,  ergot,  or  adrenalin  may  be 
injected  subcutaneously  to  raise  the  blood  pressure.  Warm 
physiological  saline  solution  (0"9  per  cent)  should  be  injected 
into  the  rectum  (2-3  pints) ;  or  it  may  be  infused  hypodermi- 
cally — a  hollow  needle,  attached  to  a  rubber  tube  and  a  funnel 
filled  with  the  solution,  is  inserted  into  the  loose  tissue  beneath 
the  axilla  or  in  the  loin,  and  the  fluid  allowed  to  dift'use  until 
10  ounces  or  so  are  accumulated,  the  opening  being  closed  with 
collodion  as  the  needle  is  withdrawn.  This  may  be  repeated 
in  other  places,  and  diffusion  and  absorption  helped  by  gentle 
massage ;  or  in  operations  on  the  abdomen,  the  fluid  may  be 
poured  into  that  cavity ;  or  it  may  be  infused  into  a  vein, 
transfusion  of  blood  being  now  discarded  as  dangerous,  from 
risk  of  embolism.  To  carry  this  out  a  vein  in  the  arm  is 
exposed  and  cut  across  between  two  ligatures,  the  lower  of 
which  is  tightened  ;  a  canula  is  substituted  for  the  needle  in 
the  foregoing  apparatus,  and  is  inserted  into  the  proximal  end 
of  the  vein,  while  the  ligature  is  temporarily  tightened  round 
it;  2-8  pints  maybe  slowly  injected,  the  funnel  being  raised 
only  a  foot  above  the  vein,  and  the  effect  on  the  pulse  noted 
meanwhile.  Great  care  must  be  taken  to  prevent  the  entrance 
of  air.  The  ligature  is  fastened  as  the  canula  is  withdrawn, 
and  the  wound  is  closed.  When  saline  is  used  for  infusion 
it  must  be  sterilised  by  boiling. 

Arrest  of  Haemorrhage — Natural. — When  a  small  artery  is 
cut,  the  end  retracts  into  its  sheath,  and  the  walls  draw  to- 
gether by  contraction  of  the  muscle  fibres  and  the  elastic 
tissue.  The  orifice  being  narrowed  and  the  flow  lessened,  the 
blood  becomes  coagulated  at  its  edges,  owing  to  exposure  to 
the  air ;  the  orifice  is  finally  occluded,  and  the  clot  extends 
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backwards  into  the  vessel  as  far  as  its  first  lateral  branch. 
The  same  process  takes  place  in  veins  and  capillaries,  but  with 
less  help  of  muscular  action.  Permanent  closure  of  the  vessel 
takes  place  by  inflammatory  new  formation  replacing  the  clot  and 
closing  the  end,  which  becomes  covered  over  with  endothelium; 
cicatrisation  and  contraction  occur  as  in  other  situations. 

Ice  cold  favours  contraction  of  vessels  and  aids  arrest  of 
haemorrhage.  Heat,  water  at  120°  F.  is  used  to  flush  wounds 
with  much  capillary  bleeding ;  it  acts  by  stimulating  muscular 
constriction  of  the  vessel  walls.  Cautery  points  at  dull  red 
heat  control  bleeding  by  forming  eschars  with  the  blood  and 
tissues ;  this  method  is  used  in  vascular  organs,  muco\is 
membranes,  etc. 

Styptics  are  rarely  used,  as  they  are  useless  unless  they  are 
applied  direct  to  the  ends  of  the  vessels,  when  they  may  often 
be  as  well  replaced  by  other  means.  Adrenal  extracts  (which 
are  strong  vaso-constrictors)  applied  locally,  render  a  part 
bloodless  for  several  hours,  and  are  useful  where  Esmarch's 
method  cannot  be  employed. 

Surgical  Methods. — Before  an  operation  a  limb  is  often 
made  bloodless  by  applying  a  tourniquet,  after  elevating  it  for 
a  few  minutes ;  or  less  commonly  after  applying  an  elastic 
bandage  (Esmarch)  ;  this  prevents  loss  of  blood  and  obscuring 
of  the  field  of  operation.  Tourniquets  are  usually  made  of 
rubber — elastic  webbing  or  stout  tubing,  fastened  with  a  pin, 
knot,  or  forceps ;  or  of  a  firm  band,  with  a  pad  to  place  over 
the  artery  and  a  screw  to  tighten  it. 

The  vessels  met  with  during  the  operation  are  picked  up  with 
artery  forceps,  and  pressiire  is  applied  with  a  sponge  when  the 
tourniquet  is  removed ;  any  vessel  not  already  stopped  is 
caught  with  forceps.  The  forceps  used  are  either  pressure 
forceps  with  strong  jaws,  or  artery  forceps  with  rat- tooth 
points.  Many  of  the  vessels  thus  caught  arc  found  to  be 
occluded  when  the  forceps  are  removed  at  the  end  of  the 
operation.  If  not,  they  may  be  stopped  by  torsion,  i.e.  twist- 
ing with  a  forceps  till  the  end  almost  separates  ;  this  leaves  a 
crushed  and  ragged  end,  which  favours  the  formation  of  clot. 

Other  means  of  compression  are  by  anc/iotribes,  powerful 
crushing  forceps  actuated  by  screws  or  compound  lever  joints, 
— -useful  in  controlling  hiemorrhage  in  large  masses,  which  are 
crushed  to  the  thinness  of  paper  (as  in  tumour-pedicles,  piles, 
etc.) ;  or  long-bladed  forceps  applied  to  masses  of  tissue  like 
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the  "  broad  ligament,"  and  allowed  to  remain  till  they  separate 
by  necrosis  in  the  course  of  some  days.  For  capillai-y  bleeding, 
especially  in  bone  or  solid  oi'gans,  pressure  is  applied  by  packing 
the  wound  tightly  with  iodoform  gauze  and  leaving  it  for  two 
or  three  days. 

The  most  usual  method  is  lujation,  by  looping  a  ligature 
round  the  end  of  the  vessel  caught  in  the  foi'ceps,  and  tighten- 
ing it  while  the  forceps  is  gently  loosened.  This  causes  the 
inner  and  middle  coats  of  the  artery  to  ruptui'e  ;  and  the  torn 
edges  to  retract  and  curl  inwards,  and  form  a  ])oint  of  attach- 
ment to  the  clot  which  then  occupies  the  blind  end.  The 
"  surgeons' "  knot  is  made  by  taking  a  double  turn  round  the 
first  hitch  of  a  reef  knot,  to  prevent  it  from  slipping  while  the 
second  hitch  is  made.  Oi'dinarily  a  reef  knot  is  sufficient.  To 
tie  an  artery  in  continuity  an  aneurysm  needle  is  used.  This 
is  a  blunt  needle,  fixed  in  a  handle  with  an  eye  at  the  point. 
It  is  threaded  with  a  ligature  and  insinuated  beneath  the 
artery  ;  the  ligature  is  caught,  and  tied  after  withdrawal  of  the 
needle  ;  or  the  empty  needle  is  passed  below  the  vessel,  and 
threaded  when  it  emerges.  AVhen  a  considerable  amount  of 
tissue  has  to  be  included  with  the  vessel,  it  should  be  pierced 
with  a  needle,  and  the  ligature  carried  round  each  half  separ- 
ately to  prevent  slipping,  If  a  larger  mass  must  be  tied,  a 
number  of  ligatures  are- passed  by  needles,  and  tied  after  inter- 
locking the  adjoining  loops ;  pedicles  are  tied  in  this  way,  or 
by  some  form  of  "  Staffordshire  knot." 

The  material  most  commonly  used  for  ligatures  is  catgut 
prepared  in  various  ways ;  this  becomes  loosened  in  five  or  six 
days,  and  eventually  absorbed ;  chromicised  catgut  lasts  from 
10-40  days.  Those  who  do  not  trust  the  sterilisation  of  cat- 
gut generally  employ  boiled  silk  ;  but  other  threads  may  be 
used,  especially  the  tough  celluloid-hemp  thread. 

Reactionary  Hsemorrliage  is  bleeding  which  occurs  from 
failure  of  the  temporary  arrest,  by  loosening  and  washing  away 
of  the  clots.  It  comes  on  when  the  patient  has  recovered 
from  the  shock  of  the  operation  or  accident,  the  heart  beats 
becoming  stronger,  and  the  warmth  in  bed  tending  to  dilatation 
of  the  vessels.  The  causes  are  too  great  a  vessel  being  left 
untied,  or  the  slipping  of  an  inseciu-e  ligature  on  movement 
of  the  part. 

Signs. — The  dressings  are  soaked  through  with  blood,  and  in 
some  cases  there  is  faintness,  with  rapid  and  fluttering  pulse. 
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In  abdominal  luomorrliage  of  this  kind  there  is,  in  addition, 
intense  pain  in  the  "pit  of  the  stomach,"  and  increasing  dul- 
ness  to  percussion  in  the  flanks. 

Treatment, — When  it  occurs  in  limbs,  and  is  not  severe, 
additional  padding-  and  tirm  bandaging  are  usually  sufficient  to 
stop  it.  The  blood  dries  into  the  dressing,  and  acts  as  a  splint ; 
it  is  better,  however,  to  dress  these  cases  in  a  few  days,  if  it 
does  not  dry  quickly.  In  severe  cases  the  wound  must  be 
opened,  and  the  artery  caught  and  tied.  This  is  especially 
necessary  in  abdominal  cases.  The  danger  of  such  accidents 
should  be  kept  in  mind,  and  all  large  abdominal  arteries  should 
be  tied  twice. 

Secondary  Haemorrhage  is  the  result  of  failure  of  perma- 
nent arrest.  It  appears  from  one  to  three  weeks  after  opera- 
tion ;  it  may  be  seen  in  diffuse  suppurations  or  abscesses. 

Causes. — The  chief  one  is  septic  infection  wdiich  breaks 
down  the  external  and  internal  clots ;  softens  and  loosens 
the  ligatures ;  and  causes  sloughing  of  the  closed  ends,  or  of 
the  vessel  walls  {purulent  arteritis). 

Other  contributing  causes  (which,  however,  in  absence  of 
sepsis  rarely  cause  secondary  hemorrhage)  are — 

1.  Defects  of  ligation, — the  ligature  being  too  broad,  or  too 
loosely  applied,  so  that  the  inner  coats  of  the  vessel  are  not 
divided,  and  inflammatory  tissue  does  not  readily  form  at  the 
point  of  ligation  ;  softening  of  the  ligature  material,  and  too 
rapid  absorption.  2.  Excess  of  blood  pressure,  as  in  Bright's 
disease.  3.  Hscmophilia,  with  non-formation  of  clot.  4. 
Disease  of  the  blood-vessels,  such  as  tubercle  and  syphilis,  in 
which  the  ligature  cuts  through.  Atheroma  and  calcareous 
degeneration  tend  to  weaken  the  walls,  but  alone  do  not  usually 
give  trouble  after  tying  vessels. 

Phenomena. — As  the  process  of  ulceration  into  the  vessel  is 
progressive,  it  usually  begins  with  a  small  hscmorrhage,  which 
soon  stops  by  clotting  of  blood  at  the  opening.  This  is  re- 
peated as  the  opening  enlarges,  until  severe  hicmorrhage 
suddenly  occurs. 

Treatment. — The  bleeding  must  be  stopped  immediately, 
by  pressure,  with  the  hand  or  a  tourniquet ;  and  as  the  condition 
is  progressive,  the  wound  should  be  opened  without  delay. 
The  bleeding  end  is  sought  for  among  the  clots,  while  the 
pressure  is  relaxed  ;  if  the  ]ia3morrhage  has  stop{)cd  meanwdiile, 
the  wound  must  be  rubbed  roughly  to  encourage  it  to  bleed. 
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The  bleeding  end  being  caught  in  a  forceps,  the  vessel  is 
stripped  up  till  a  healthy  part  appears,  and  there  tied  again. 
The  ulcerated  end  may  be  cut  oft",  and  the  septic  wound  is 
carefully  treated  with  antiseptic  packing,  frequently  renewed. 
In  an  amputation  stump,  if  the  flaps  are  sloughing,  it  is  better 
to  do  a  reamputation  at  once.  Wlien  an  artery  has  previously 
been  tied  in  continuity,  it  must  be  retied  both  above  and 
below  the  bleeding  point. 

In  some  cases  secondary  ligature  at  the  bleeding  point  is 
impossible  ;  the  following  is  the  treatment : — 

1.  When  the  tissues  are  suppurating  and  friable,  when 
there  is  parenchymatous  oozing  from  numerous  small  vessels, 
or  when  the  vessel  lies  deep  out  of  reach  ;  the  bleeding  is  then 
to  be  stopped  by  firm  plugging  with  antiseptic  gauze,  or  by  the 
cautery  at  a  dull  red  heat. 

2.  When  the  vessel  is  more  accessible  just  above  the 
wound,  it  may  be  tied  in  continuity  by  means  of  a  separate 
incision. 

3.  In  some  cases,  where  secondary  ligature  has  been  per- 
formed and  gangrene  is  threatening,  as  in  a  limb,  amputation 
should  be  proceeded  with. 

Haemophilia  is  a  condition  in  which  there  is  a  deficiency  of 
the  coagulating  power  of  the  blood.  Severe  bleeding  is  apt  to 
occur  from  very  slight  injuries,  which,  in  other  persons,  would 
give  rise  to  none;  or  sometimes  to  start  spontaneously  in  mucous 
membrane,  or  under  the  skin. 

Pathology  of  this  disease  is  as  yet  uncertain.  Thinneiss  of 
the  vessel  walls  has  been  noticed  in  a  few  cases,  and  abnor- 
mality of  the  relative  proportion  of  leucocytes.  The  disease, 
however,  is  hereditary,  being  transmitted  almost  solely  by  the 
female  line,  but  aftecting  only  the  males. 

Symptoms.  —  The  haimorrhage  occurring  after  an  injury 
(such  as  a  tooth  extraction)  is  severe  and  continuous,  and  is 
not  easily  controlled  except  by  hard  pressure  on  the  spot ;  it 
may  last  for  days. 

Treatment. — Prophylactic. — When  a  patient  is  known  to  be 
the  subject  of  this  condition,  no  operations  of  any  kind  should 
be  performed  on  him,  except  those  of  necessity.  When  Heeding 
occurs,  rest  should  be  enjoined,  and  a  non-stimulating  diet  given. 
Pressure  must  be  apj^lied  directly  to  the  spot,  and  in  mucous 
membranes  adrenalin  may  be  painted  on,  or  perchloride  of  iron 
applied.      Internally,  calcium  chloride  (30  grains  repeated 
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every  four  hours)  may  be  given  ;  injections  of  gelatine  have 
been  tried  to  increase  the  coagulability  of  the  blood. 

SHOCK. 

Shock  is  a  condition  of  great  lowering  of  the  vital  activity, 
showing  itself  chiefly  in  depression  of  the  circulation.  It  is 
due  to  exhaustion  bi  the  medullary  and  cerebral  centres, 
arising  from  general  exhaustion,  or  from  prolonged  or  severe 
stinudation  of  sensory  or  sym])atlietic  nerves. 

Causes. — 1.  Hiemorrhage,  internal  or  external. 

2.  (a)  Irritation  of  nerve  -  endings  in  the  skin 

(burns),  or  nerve-trunks  (crushes). 
(/>)  Irritation  of  sympathetic  nerves  (abdominal 
injury  or  sepsis,  etc.). 

(c)  Irritation  of  brain  (injury  to  skull). 

(d)  Irritation  of  intellectual  centres  (excessive 

emotion). 

3.  General  exhaustion,    especially    from  cold, 

fatigue,  starvation,  etc. 

Pathology. — Exhaustion  of  the  nervous  centres  leads  to  loss 
of  vaso-con stricter  tone  ;  from  this  follows  dilatation  of  the 
vessels,  especially  of  the  splanchnic  area.  Here  the  blood 
collects  ("  bleeds  into  the  veins  ") ;  less  blood  flows  to  the  head, 
and  further  exhaustion  of  the  centres  ensues,  and  so  on  ;  the 
heart  beat  is  weaker  and  the  circulation  diminishes. 

Symptoms. — The  face  is  pale,  the  skin  cold  and  clanmiy, 
the  muscles  are  relaxed,  and  the  sphincters  sometimes  yield, 
resulting  in  discharge  of  urine,  more  rarely  of  freccs  ;  respira- 
tion is  shallow  or  sighing ;  the  patient  lies  semi-conscious,  but 
is  easily  roused  ;  if  questioned,  he  may  complain  of  tinnitus  or 
vertigo  ;  if  the  pulse  is  felt  at  all,  it  is  fluttering  and  weak,  and 
tiic  heart  sounds  are  feeble  and  irregular;  the  temperature  is 
lowered  to  QS^-OS"  F. ;  the  eyes  are  "lustreless,  and  the  pupils 
widely  dilated  ;  thirst  and  nausea  are  often  complained  of. 

The  symptoms  tend  to  progress  till  death  ensues  from  coma, 
or  reaction  commences  in  2-24  hours.  In  the  latter  case  the 
pulse  becomes  slower  and  increases  in  strength,  the  face  is 
flushed,  and  the  skin  warm  and  moist,  the  temperature  rising 
to  100°-102°  F.  This  reaction  lasts  from  12-48  hours  or  so. 
Excessive  reaction  (inHanimatory  fever)  sometimes  occurs  after 
severe  injuries,  but  is  then  due,  not  to  reaction  alone,  but  to 
septic  absorption. 
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Treatment.  — •  Keep  the  body  recumbent,  with  the  head 
lowered  ;  cover  the  patient  witli  warm  blankets,  and  apply  hot- 
water  bottles  to  the  feet,  the  legs,  and  the  sides  of  the  chest ; 
rub  the  limbs  vigorously,  without  too  much  exposure  to  cold 
air,  in  order  to  help  the  circulation.  Brandy  should  be  given 
in  small  doses  (1  drachm  in  hot  water),  by  the  mouth  ;  or  if  the 
patient  is  unconscious,  in  larger  doses  by  the  rectum,  along 
witii  enemata  of  hot  meat-extract,  or  even  hot  saline  solution. 
If  respiration  is  faint,  it  must  be  restored  by  artificial  means. 
Pain  should  be  relieved  by  injections  of  morphia  ;  wdien  the 
pulse  is  found  to  improve,  as  a  rule,  if  the  shock  is  due  to  injury. 

Strychnine  ~jy  grain,  may  be  given  hypodermically,  and 
repeated  four  times  in  an  hour.  Saline  solution  may  be 
infused  into  the  loose  tissues  or  into  a  vein.  Digitalis  and 
strophanthus  may  be  given  if  thei'e  is  continuous  heart  weak- 
ness. Adrenalin  is  foimd  in  many  cases  to  raise  the  blood 
pressure  and  help  the  recovery  from  shock.  In  severe  cases 
it  should  be  injected  continuously  into  a  vein  in  warm  saline 
solution  in  the  dilution  of  1  in  .^0,000.  The  blood  pressure 
remains  raised  as  long  as  the  injection  continues  and  for  a  short 
time  after  it  is  stopped.  Tliis  effect  is  aided  by  "  autotrans- 
fusion "  methods  ;  ;uid,  if  means  are  at  hand,  by  general 
compression  of  the  body  surface  by  a  pneumatic  suit. 

Collapse. — "  The  term  is  applied  to  cases  of  more  sudden 
fall  of  the  blood  pressure  from  haemorrhage,  from  injuries  of 
the  vasomotor  centre,  or  from  cardiac  failure.  The  conditions 
represent  suspension  of  function  rather  than  exhaustion  of 
centres.  There  being  no  exhaustion,  stimulants  and  plain 
saline  infusion  may  be  of  value."  (Crile.) 

DELIRIUM. 

Delirium  sometimes  follows  after  injuries  or  operations. 

1.  Highly  nervous  patients  may  suft'er,  after  simple  injuries, 
from  the  effect  of  fright  or  shock.  Tlie  delirium  is  usually  low 
and  muttering  in  character ;  but  it  may  become  suddenly 
maniacal.  The  patient  requires  careful  watching  to  prevent 
injury  to  self  or  others. 

Treatment. — Rest  and  quiet ;  hypnotics  to  encoui-age  sleep 
— bromides,  morphia,  or  chloral — with  care  that  no  depressing 
.effect  takes  ])lace  in  the  already  weak  subject. 

2.  Septic  Delirium,  occurring  tlu'ee  days  or  so  after  injury. 


DELIRIUM 


97 


increasing  as  septic  absorption  reaches  its  lieight,  and  varying 
in  intensity  with  the  degree  of  fever. 

Treatment. — Free  drainage  of  the  septic  focus  ;  attention 
to  free  movement  of  tiie  bowels  and  action  of  the  kidneys ; 
morpliia  for  sleeplessness,  or  chloral  or  phenacetin  if  pain  is 
slight. 

3.  Delirium  Tremens  occurs  in  "alcoholics,"  sometimes 
after  quite  small  injuries.  The  patient  is  restless,  but  less 
often  violent.  He  suffers  from  sleeplessness,  and  tries  to  get 
out  of  bed.  Delusions,  of  animals  or  devils  watching  him, 
are  common,  and  to  escape  from  these  he  is  apt  to  jump  out  of 
the  window ;  hence  the  need  of  continual  watching  of  such 
cases.  The  eyes  are  bright  and  wakeful ;  the  pulse  is  full  and 
rapid,  the  tongue  coated  and  tremnlous ;  and  the  bowels  are 
confined  ;  the  appetite  is  absent,  and  much  coaxing  is  required 
to  get  the  food  swallowed  ;  there  is  usually  great  thirst ;  the 
temperature  is  not  abnormal  as  a  rule  ;  the  hands  tremble 
on  being  held  out ;  tliere  is  muttering  or  continuous  ramblino- 
talk. 

Treatment. — Constant  watching  to  prevent  injurj^,  with 
restraint  when  necessary.  Frequent  feeding  with  fluids  or 
semi-solids,  if  necessary  by  the  stomach  tube  passed  by  the 
mouth  or  nose.  The  bowels  are  kept  open  by  small  doses  of 
calomel  or  other  laxative.  Morphia,  bromides,  or  paraldehyde 
are  given  to  favour  sleep.  Alcohol  should  not  be  given  except 
in  the  case  of  aged  or  very  weak  patients. 
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ANESTHESIA. 

The  General  Anaesthetics  in  use  are — (1)  chloroform  and 
ether,  and  (2)  nitrous  oxide,  and  the  chloride  and  bromide  of 
ethyl.  They  are  used  either  alone  or  combined,  or  mixed 
with  oxygen,  or  in  sequence.  Short  and  slight  operations 
may  be  done  with  the  second  class,  and  in  cases  where  a 
general  anaesthetic  is  deemed  inadvisable,  local  anaesthesia 
may  be  employed ;  but  for  all  other  operations,  ether  or 
chloroform  are  more  convenient  both  for  the  patient  and  the 
surgeon. 

AVhatever  general  anaesthetic  is  used  the  following  prepara- 
tion of  the  patient  is  advisable.    The  heart  and  the  urine  are 
examined  beforehand,  and  any  deviations  from  the  normal  are 
noted.    Valvular  disease  of  the  heart  need  not  preclude  the 
use  of   a  general  afiajsthetic   if   compensation  is  efficient ; 
functional  "disturbances   and   inherent  weakness   are  more 
dangerous,  especially  when  due  to  fatty  degeneration,  which 
is  often  not  diagnosed  beforehand.    If  albuminuria,  glycosuria, 
bronchitis  or  atheroma  are  present,  ether  should  not  be  given, 
or  only  in  small  quantities,  and  chloroform  only  with  great  care. 
The  bowels  are  cleared  out  with  a  purge,  followed  by  an  enema 
the  night  before  the  operation.    The  stomach  must  be  empty 
or  dangerous  vomiting  may  occur.     For  this  reason  no  food 
should  be  allowed  for  four  hours  before  administration  of  an 
angesthetic ;  but  weak  patients  and  children  should  not  be  left 
too  long,  certainly  not  over  six  hours,  without  some  nourish- 
ment.   Enemata  of  beef-tea  or  predigested  food,  with  or  without 
alcohol,  may  be  administered  half  to  one  hour  beforehand, 
or  a  cup  of  hot  beef- tea  may  be  given  by  the  mouth  about 
two  hours  before,  when  it  will  be  absorbed  before  the  anaes- 
thesia is   commenced.     When  there   is   dilatation   of  the 
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stomach  with  retention  of  its  contents,  or  when  an  operation 
must  take  place  at  once  on  a  full  stomach,  it  is  better  to 
wash  it  out.  (Generally  the  operation  should  be  done  in  the 
morning,  in  order  to  interfere  as  little  as  possible  with  the 
habitual  functions  of  the  body. 

If  the  patient  can  be  kept  in  bed  for  forty-eight  liours 
before,  anesthesia  usually  ])roceeds  more  quietly  than  when 
he  suddenly  ceases  hard  work  and  is  placed  under  an  anaes- 
thetic at  once,  as  in  the  case  of  accidents. 

To  prevent  unnecessary  shock,  he  must  be  kept  warm  with 
blankets  and  hot  bottles,  or  a  heated  operating  table. 

In  all  cases  the  recumbent  position  should  be  maintained. 
Sometimes  he  must  be  placed  in  the  lateral,  the  "lithotomy," 
or  Trendelenburg's  position  (with  the  pelvis  raised),  when  care 
should  be  taken  that  the  neck  is  not  bent  or  twisted,  but  kept 
always  in  the  same  straight  line  as  the  body. 

All  obstruction  to  free  breathing  must  be  removed,— con- 
strictions of  clothing  about  the  neck,  chest,  and  waist;  all 
false  teeth  and  other  foreign  bodies  removed  from  the  mouth. 

Have  ready  at  hand  a  gag  and  mouth-opener,  a  pair  of 
tongue  forceps ;  brandy,  ether,  strychnine,  amyl  nitrite, 
adrenalin,  and  apparatus  for  saline  solution. 


Elfects  produced  by  General  Anaesthetics,  especially 

Chloroform. 

The  1st  Stage  is  one  of  excitement,  and  soon  of  inhibition 
of  the  intellectual  and  higher  centres.  There  is  partial  un- 
consciousness and  analgesia,  when  slight  operations  may  be 
done,  if  no  great  irritation  is  expected.  The  reflexes,  however, 
are  all  present,  and  are  usually  exaggerated,  especially  the 
conjunctival  or  corneal  reflex  (i.e.  touching  the  conjunctiva 
which  causes  spasmodic  closure  of  the  eyelids) ;  the  pupils 
are  usually  dilated,  but  react  to  light;  the  pulse  is  stron<r 
and  full,  except  in  weakly  or  nervous  patients ;  breathino-  is 
irregular  and  often  "  held." 

An  intermediate  stage  may  be  noted,  varying  in  different 
patients,  but  specially  marked  in  "alcoholics."  There  is 
crying,  laughing,  shouting,  witli  struggling  and  rigidity,  or 
spasms  of  the  glottis,  the  masseters,  and  other  muscles ;' the 
pupils  contract  slightly,  and  react  less  to  light;  respiration 
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is  quicker  and  deeper  :  the  pulse  becomes  softer.  Vomiting 
and  retching  are  common  at  this  stage,  accompanied  by  faint- 
ness,  stoppage  of  breathing,  and  dilated  pupils;  these  may  be 
averted  by  carefully  pushing  the  an.esthetic  so  as  to  reach  the 
next  stage.  These  phenomena  may  be  noted  also  on  the  patient 
returning  to  consciousness. 

2nd  Stage. — Inhibition  of  brain  and  spinal  cord,  with 
abolition  of  all  reflexes,  except  the  cardiac,  respiratory,  and 
in  some  persons  the  pudic.  This  is  the  stage  of  surgical 
anajsthesia  or  narcosis,  and  is  similar  in  its  phenomena  to 
natural  sleep. 

There  is  muscular  relaxation  and  loss  of  reflexes.  The 
pupils  are  contracted,  and  do  not  respond  to  light ;  respiration 
is  quiet  and  regular  (except  when  the  pudic  nerves  are 
stimulated,  and  then  there  is  loud  snoring  or  interruption  of 
breathing) ;  the  pulse  is  soft  (in  chloroform  ansesthesia,  from 
fall  of  blood  pressure,  due  partly  to  direct  action  on  the  heart, 
and  partly  to  effect  on  the  vasomotor  centres) ;  the  patient  is 
quite  unconscious. 

Srd  Stage,— of  danger,  with  inhibition  of  the  medullary 
centres,  and  loss  of  cardiac  and  respiratory  reflexes  ;  preceded 
by  relaxation  of  anal  and  urinary  sphincters.  The  pupils  are 
widely  dilated,  and  the  eyeballs  soft  and  inelastic;  respira- 
tion is  shallow  and  intermittent ;  there  is  pallor  or  cyanosis. 
The  radial  pulse  is  weak  or  absent,  and  the  heart  sounds 
feeble ;  the  body  is  cold,  the  skin  moist,  and  there  are  general 
signs  of  collapse.  If  this  is  not  rapidly  recovered  from,  death 
ensues  from  stoppage  of  the  heart. 

Attention  must  be  paid  to  the  following  points  in  ad- 
ministering chloroform  : — 

Respiration.— This  should  be  heard,  or  felt  with  the  finger, 
throughout.  The  breathing  should  be  soft  and  regular. 
iVofej'^that  in  operations  on  the  anus,  urethra,  or  wherever 
the  pudic  nerve  is  stimulated,  the  breathing  takes  on  a  typical 
character,  often  spoken  of  as  "rectal"  breathing.  At  the 
same  time  the  pupils  are  usually  dilated,  or  at  least  irregularly 
contracted. 

Colour. — Cyanosis  is'  due  to  interference  with  respn-ation, 
either  from  mechanical  or  physiological  causes ;  pallor  implies 
depression  of  the  circulation  due  to  surgical  shock,  impending 
vomiting,  or  overdose  of  chloroform. 

Corneal  Reflex.— Loss  of  this  is  one  of  the  first  signs  of 
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commencing  aniesthesia,  but  if  still  present  is  a  positive  sign 
that  the  patient  is  not  "under."  It  is  sometimes  abolished  by 
the  local  eftect  of  chloroform  vapour,  and  it  is  not  a  reliable 
index  of  anaesthesia. 

Pupil. — In  the  first  stages  i.t  is  of  no  use  as  a  guide,  being 
widely  dilated  or  contracted,  but  nearly  always  sensitive  to 
light.  In  deep  narcosis  it  is  well  contracted  and  insensitive 
to  light.  In  intermediate  stages  it  is  sometimes  widely 
dilated  and  insensitive  to  light,  if  the  patient  is  about  to 
vomit,  but  it  contracts  and  reacts  to  light  as  soon  as  the 
sickness  passes  off'.  In  the  dangerous  collapse  stage  it  is  also 
dilated.    In  rare  cases  it  is  dilated  throughout  full  anaesthesia. 

Muscular  System.  —  Struggling  occurs  in  early  stages. 
Reflexes  are  abolished  and  muscles  relaxed  in  full  anaesthesia. 
The  reflex  contraction  of  abdominal  muscles  is  sometimes  late 
in  disappearing,  even  with  extreme  narcosis. 

Pulse. — At  fii'st  it  is  often  rapid,  especially  when  there  is 
struggling  ;  then  weaker  and  slower  in  full  anaesthesia.  The 
addition  of  a  little  ether,  or  injection  of  saline,  rapidly  increases 
the  strength  of  the  pulse  for  a  short  time. 

Difficulties  of  anaesthesia. 

{o)  Respiratory  are  the  most  important,  and  are  due  to — 

Mechanical  obstruction.  The  li'pfi  of  toothless  persons 
are  often  closed.  The  tomjue  may  be  drawn  back  by  muscular 
spasm,  or  may  fall  back  on  to  the  pharyngeal  wall  when  the 
muscular  system  is  relaxed.  Enlarged  tonsils  aggravate  this 
danger.  Treatment. — Open  the  mouth  and  pull  forward  the 
tongue,  or  turn  the  head  sideways. 

Mucus,  blood,  or  vomited  matter  may  enter  the  throat. 
This  must  be  prevented  by  keeping  the  head  low,  or  l)y 
frequent  swabbing  out  with  a  sponge  on  a  holder. 

False  teeth  or  oi\\QV  foreuin  hodies  in  the  mouth;  these  nuist 
be  sought  for  and  removed  in  each  case  before  beginning  anees- 
thesia.  Tight  clothing  about  the  neck,  waist,  or  chest  must 
be  loosened.  The  neck  may  be  bent  on  the  body  in  certain 
positions ;  see  that  the  head  is  kept  in  line  with  the  body. 

Sjiami  of  the  glottis  with  stridor  may  occur,  and  is  often 
reflex,  from  concentrated  vapour.  Treatment. — Give  plenty 
of  air. 

In  any  case  of  obstruction— 

1.  Pull  up  the  chin,  to  straighten  out  the  line  of  the  air 
passage,  or 
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2.  Push  forward  the  jaw,  and  with  it  the  root  of  the 
tongue. 

3.  Open  the  mouth,  and  pull  forward  the  tongue  with 
forceps. 

4.  Make  rhythmical  traction,  on  the  tongue  at  intervals  of 
four  seconds. 

5.  In  all  cases  where  these  means  do  not  quickly  restore 
breathing,  proceed  at  once  to  artificial  respiration.  The  most 
convenient  method  in  surgical  practice  is  Howard's  direct 
method,  by  intermittent  pressure  on  the  lower  ribs,  and  in 
thin  persons,  dragging  them  open  at  their  margins ;  or  if  the 
patient  is  prone,  Schafer's  method,  with  similar  pressure  in 
that  position  ;  Sylvester's  method  also  may  be  used.  Slapping 
the  chest  with  a  cold  wet  towel  often  restarts  breathing. 

6.  If  the  obstruction  is  from  foreign  bodies  in  the  throat, 
tracheotomy  must  be  performed  when  they  cannot  be  extracted 
at  once. 

Paralysis  of  respiratory  centres,  occurring  usually  from  an 
overdose,  and  then  always  accompanied  by  a  very  weak  pulse 
and  pallor.    Treatment. — Artificial  respiration. 

ih)  Circulatory. — Nearly  always  associated  with  respiratory 
difficulties. 

Predisposing  causes — exhaustion,  impaired  cardiac  action,  fear. 

Excitimj  causes — surgical  procedure,  asphyxial  conditions, 
toxic  doses  of  chloroform,  vomiting. 

Treatment. — First  see  to  the  resjyiration.  Keep  the  head 
low,  by  raising  the  end  of  the  table  if  there  is  dangerous  failure 
of  the  heart ;  or  in  children,  by  holding  them  up  by  the  legs. 
Wet  the  lips  with  diluted  brandy.  Add  a  few  drops  of  ether 
with  the  chloroform.  Infuse  saline  solution  into  the  sub- 
cutaneous tissue,  or  in  severe  heart  failure,  into  a  vein.  In- 
halations of  amyl  nitrite  may  be  employed.'  Injection  of  ether 
should  only  be  used  if  the  patient  is  not  deeply  under  the 
ansesthetic,  otherwise  it  is  only  increasing  the  narcosis.  In- 
jections of  strychnine  or  brandy  are  of  little  use  unless  used 
early,  when  the  blood  stream  can  carry  them  away.  Electric 
stimulation,  of  such  kind  as  can  be  used  in  the  circimistances, 
is  held  to  be  of  no  value.  Mustard  plasters,  or  hot  cloths 
applied  over  the  heart  area,  are  also  of  little  use  in  severe 
heart  failure. 

After-Eflfects. — Recovery  takes  place  in  the  inverse  order 
of  "  going  under "  ;  it  varies  in  rapidity,  being  quick  after 
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short  aiuesthesias,  and  slow  after  long  ones.  The  antesthetist 
should  never  leave  the  patient  till  signs  of  consciousness  have 
been  shown ;  and  no  opiate  should  be  administered  while  the 
patient  is  still  unconscious. 

Nausea  and  Vomiting  follow  in  about  two-thirds  of  the 
cases,  but  only  a  third  sufter,  as  a  rule,  for  more  than  four 
hours.  Slight  sickness  is  perhaps  more  common  after  ether, 
but  it  is  apt  to  be  more  severe  after  chloroform.  It  nearly 
always  occurs  if  there  is  food  in  the  stomach  at  the  time  of 
the  operation ;  and  it  is  often  excited  by  moving  the  patient 
while  he  is  recovering  from  antesthesia. 

Treatment. — In  slight  cases,  rest,  quiet,  and  no  food  for 
four  hours,  then  a  cup  of  soup  or  tea.  In  severe  cases,  sips 
of  hot  tea  or  coffee,  or  draughts  of  the  same,  to  promote 
vomiting  and  so  clear  the  stomach ;  or  lavage  Avitli  warm 
water  and  a  little  soda  bicarbonate.  Champagne  or  soda 
water  sometimes  help  to  allay  vomiting. 

Bronchitis  or  Bronclio-Pneumonia  is  sometimes  set  up  by 
the  irritant  vapour,  especially  of  ether,  rarely  of  chloroform. 
Pneumonia  can  be  caused,  however,  by  inhalation  of  blood  or 
vomited  matter  during  an  operation.  Congestion  of  the 
kidneys  and  of  the  brain  have  been  noted  after  ether. 

Paralysis  of  the  muscles  of  the  arm  has  been  caused  by 
faulty  position  of  the  arms — hanging  over  the  edge  of  the 
table,  or  stretched  above  the  head,  with  continued  pressure 
on  one  of  the  branches  of  the  brachial  plexus. 

Special  Anaesthetics 

Chloroform  is  most  generally  useful,  being  more  portable 
than  ether,  and  also  available  in  hot  climates,  where  the  latter 
cannot  be  used  conveniently.  It  is,  however,  four  times  more 
dangerous  than  ether,  from  its  depressing  effect  on  the  circula- 
tion, the  border  between  the  limits  of  safety  and  danger  being 
narrow. 

It  is  administered  always  by  the  open  method,  either  on  a 
folded  towel,  or  on  lint  or  gauze  set  in  a  wire  frame  (Skitmer's 
mask,  or  Schimmelbusch's  modification) ;  or  on  AllL^'s  inhaler 
(a  frame  holding  many  plies  of  bandage,  moistened  with 
chloroform,  between  which  the  air  passes)  ;  or  ./linker's  inhaler 
(in  which  air  is  pumped  through  a  two-necked  bottle  on  to  an 
open  face-piece,  or  through  a  tube  placed  in  the  naso-pharynx 
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during  operutious  on  the  nose  or  throat)  ;  or  llarcourt's  (witli  a 
bottle  somewhat  similar,  but  differing  in  detail,  and  actuated 
by  the  patient's  inhalations) ;  or  Rothes  apparatus  for  the 
administration  of  chloroform  with  oxygen,  both  in  measured 
quantities. 

When  a  mask  is  used  a  few  minims  arc  dropped  on  it,  to 
allow  the  patient  to  become  accustomed  to  the  fumes.  He 
should  have  his  eyes  closed,  and  be  asked  to  count  out  loud  ; 
this  ensures  that  respiration  goes  on  as  long  as  he  is  conscious. 
In  children  the  same  result  is  got  by  the  usual  crying.  The 
dose  is  increased  gradually  as  the  larynx  becomes  accustomed 
to  the  vapour. 

(Experiments  show  that  the  vapour  should  never  be  more 
than  4  per  cent  of  chloroform ;  and  2  per  cent  is  usually 
sufficient  to  maintain  anaesthesia,  when  once  it  has  been 
reached.)  Too  strong  a  vapour  at  first  causes  struggling, 
rigidity,  and  suspended  breathing  ;  too  weak,  causes  delay  and 
imperfect  anaesthesia,  with  pallor,  feeble  pulse,  and  vomiting. 

Ether  is  rarely  administered  by  the  open  method,  except  as 
an  addition  to  chloroform,  or  for  producing  analgesia  for  small 
and  short  operations.  It  is  almost  impossible  to  get  an  adult 
patient  under  the  full  influence  by  this  means.  It  may  be 
given  by  the  semi-open  method,  by  using  Rendle's  mask  (a 
cone-shaped  mask  holding  a  sponge  which  is  moistened  with 
ether),  or  Allis's  inhaler  with  a  cover  to  the  oj^en  end,  or  wire 
frames  covered  with  gauze,  and  on  the  outside  of  this  a  layer  of 
waterproof.  These  are  all  efficient  if  used  with  skill,  but  they 
require  a  large  quantity  of  ether  owing  to  the  amount  of  air 
admitted.  The  closed  method  by  Clover's  (regulating)  and 
Ormsby's  inhalers  is  the  most  satisfactory  way.  In  these  a 
rubber  bag  is  attached  to  a  well-fitting  face-piece  into  which 
the  patient  breathes  and  rebreathes  his  own  breath,  which 
takes  up  a  little  ether  vapour  each  time  from  a  reservoir  as 
it  passes.  Either  of  these  instruments  is  safe,  efficient,  and 
convenient. 

The  effects  of  ether  are  similar  to  those  of  chloroform,  with 
certain  differences.  In  the  first  stage  there  is  apt  to  be  more 
spasm  of  the  glottis  from  the  irritating  vapour.  In  the  second 
stage  there  is  usually  a  greater  secretion  of  mucus  in  the 
respiratory  tract  ;  hence  the  throat  must  be  swabbed  out  more 
often.  There  is  less  depression,  however,  of  the  circulation, 
and  tlie  pulse  is  full,  and  breathing  is  freer.    In  this  stage 


AN.ESTHE8LV 


105 


also  the  pupils  arc  only  moderately  contracted,  and  arc  often 
reactive  to  light.  The  danger  zone  with  ether  is  much  wider 
than  with  chloroform,  i.e.  there  is  much  greater  warning  given 
of  any  nntoward  occurrence. 

Mixtures  of  chloroform  and  ether  are  occasionally  used  to 
obtain  the  stinudating  effect  of  ether ;   or  chloroform  and 
oxygen,  using  the  lloth-Draeger  apparatus.    A.C.E.  mixture 
=  alcohol  (1),  chloroform  (2),  ether  (3  parts). 

Certain  sequences  are  used  also, — ether  preceded  by  nitrous 
oxide,  or  l)y  ctliyl  bromide,  or  ethyl  chloride. 

Ethyl  bromide  is  used  on  a  small  waterproof-covered  mask, 
by  pouring  on  a  drachm  or  two  (10-20  grm.) ;  and  ethyl 
chloride  is  sprayed  on  to  a  piece  of  wool  in  a  similar 
inhaler;  or  either  may  be  used  in  an  Ormsby's  inhaler. 
Ana'sthesia  usually  ensues  in  60  seconds,  and  lasts  for  two  or 
three  minutes.  If  it  is  not  maintained  for  more  than  this  time, 
nausea  is  very  exceptional,  and  the  patient  wakes  at  once,  and 
after  a  short  rest  may  be  allowed  to  go  away.  They  are 
only  useful  for  short  operations,  but  for  siich  are  very  useful. 

Nitrous  Oxide  is  administered  for  similar  purposes,  from  a 
cylinder  in  which  it  is  compressed  ;  it  is  used  alone,  or  with 
the  addition  of  oxygen  when  a  continued  anaesthesia  must  be 
maintained.  A  tube,  with  an  intermediate  rubber  reservoir, 
leads  to  a  well-fitting  face-piece  furnished  with  valves  to  admit 
air  or  gas  at  will.  The  patient  breathes  air  alone  at  first,  and 
gas  is  admitted,  gradually  till  it  is  given  pure.  As  antesthesia 
ensues  the  face  Ijecomes  congested  and  even  cyanosed  ;  the 
breathing  is  rapid  and  somewhat  stertorous ;  the  muscles  arc 
flaccid,  or  in  tonic  or  clonic  spasm ;  the  pulse,  at  first  full, 
becomes  quicker  and  softer;  the  pupils  are  dilated,  but  the 
conjunctiva  is  usually  sensitive.  The  an.nesthcsia,  though  light, 
remains  for  15-45  seconds.  After  a  single  administration  ^the 
patient  wakens  without  ill  effects.  Faintness  or  sickness  are 
rare,  and  are  usually  due  to  the  presence  of  food  in  the  stomach. 

A  newer  general  ana;sthctic  is  Scopolamine,  of  which  -V 
grain  is  injected  subcutancously  along  with  ]  grain  of  morj)hine 
in  20  minims  of  water.  This'is  given  four  liours  before  the 
operation,  and  repeated  after  two  hours,  and  again  the  next 
hour.  The  first  injection  sends  the  patient  into  a  deep  natural 
sleep  in  half  an  hour  or  so ;  the  second  intensifies  this,  and 
the  reflexes  are  diminished,  the  respirations  are  slowed,  but 
the  pulse  is  accelerated.    The  third  increases  the  antesthetic 
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effect ;  but  there  is  not  complete  relaxation  of  the  limbs,  and 
any  violent  disturbance,  loud  noises,  or  bright  light  may  waken 
the  patient.  The  sleep  lasts  for  four  or  five  hours,  during 
which  operations  can  be  performed  without  the  patient 
suffering  or  feeling  anything,  and  he  wakens  free  from  pain 
and  nausea.  There  is  considerable  dilatation  of  the  superficial 
vessels,  and  this  may  lead  to  excessive  bleeding;  and  the 
persistence  of  muscular  reflexes  causes  some  difficulty  in  opera- 
tions on  the  abdomen.  With  these  exceptions  scopolamine 
seems  to  possess  many  advantages,  though  recent  experiences 
have  shown  that  it  is  by  no  means  devoid  of  danger.  If  the 
auEesthesia  is  not  complete  a  small  quantity  of  chloroform 
should  be  administered. 

Local  Anaesthesia  can  be  produced  by  cold,  by  applying  ice 
and  salt  mixture  to  the  part,  or  by  spraying  it  with  ether  or 
ethyl  chloride.    Considerable  pain  is  felt  as  thawing  occurs, 
and  the  process  is  of  limited  application.    A  certain  amount  of 
anaesthesia  is  produced  by  rendering  the  part  bloodless,  and 
this  is  used  to  intensify  that  produced  by  other  methods. 
More  efficient  means  are  found  in  cocaine  and  similar  drugs. 
Cocaine  hydrochloride  in  watery  solution  of  5-10  per  cent  is 
used  as  an  application  to  mucous  membranes  with  a  brush  or 
spray,  or  in  1  per  cent  solution  dropped  into  the  eye.    A  more 
lasting  effect  is  got  by  dissolving  the  salt  in  vaseline  or 
paroleine.    B.  eucaine  is  less  toxic  than  cocaine,  but  weaker 
and  slower  in  acting  ;  the  hydrochloride  or  the  niore  soluble 
lactate  are  generally  used.     Tropacocaine  and  stovaine  have 
similar  properties,  and  holocaine  is  useful  for  external  applica- 
tion.   When  applied  to  the  surface  of  the  skin  cocaine  has  no 
penetrative  effect,  and  for  this  reason  it  must  be  injected.  The 
tympanic  membrane,  however,  which  has  a  covering  of  cuticle, 
can  be  auKsthetised  by  painting  it  with  a  solution  in  aniline 
oil.    The  maximum  dose  of  cocaine  is  §  of  a  grain,  while  that 
of  eucaine  is  as  much  as  3  grains.    Poisoning  causes  symptoms 
of  heart  failure,  with  cyanosis,  faintness,  palpitations,  tinnitus, 
and  vertigo. 

For  small  areas  or  for  tooth  extraction  it  may  be  used 
hypodermically  in  1  per  cent  solution.  For  larger  areas  it  is 
infiltrated  into  the  skin  {Schleich's  method),  in  weak  solutions, 
usually  0-1  per  cent  in  physiological  saline  solution  warmed  to 
body  temperature.  It  acts  almost  at  once,  and  incisions  can 
be  made  into  the  skin  without  causing  pain,  while  the  deeper 
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layers  are  by  nature  very  insensitive.  This  method  is  exten- 
sively used  for  operations  on  the  thyroid  gland. 

When  injected  into  a  finger  or  toe,  the  application  of  ii 
tourniquet  greatly  increases  its  activity  by  preventing  the 
solution  from  being  washed  away  in  the  blood  stream. 
(Oberst.) 

The  injection  of  suprarenal  extract  either  along  with  or 
before  the  cocaine  causes  a  local  ischsemia  {Braun).  This  acts 
in  the  same  way  as  a  tourniquet  in  regions  where  that  cannot 
be  applied,  and  prevents  the  solution  from  being  carried  away. 
The  effects  are  much  increased,  and  extensive  operations  can 
thus  be  performed  when  a  general  anaesthetic  is  inadmissible. 
The  solution  is  made  by  adding  3  grains  of  eucaine  hydro- 
chloride to  3^  ounces  of  saline,  and,  after  boiling  to  sterilise  it, 
adding  15  minims  of  a  1-1000  adrenalin  solution.  This  solu- 
tion is  injected  into  the  skin,  which  must  be  prepared  for 
operation.  It  does  not  take  effect  for  nearly  half  an  hour,  and 
then  anresthesia  lasts  for  some  hours.  The  part  is  whitened 
by  the  ischa'niia  produced. 

Regionary  Anaesthesia  is  obtained  by  injecting  a  1  per 
cent  solution  into  a  nerve  {Gushing) ;  or  into  a  nerve-sheath 
{Corninrj).  The  parts  supplied  by  the  nerve  become  anres- 
thetic,  as  all  the  impulses  are  cut  oft'. 

A  further  development  of  regionary  anesthesia  has  been 
introduced  by  Bier,  by  injecting  cocaine  or  eucaine  into  the 
arachnoid  space  of  the  spinal  cord.  The  ansesthesia  produced 
in  this  way  extends  from  a  little  above  the  point  of  injection, 
i.e.  the  fourth  lumbar  interspace,  to  the  feet.  Operations  may 
be  conducted  on  the  legs  or  the  rectum,  and  in  the  groin.  The 
anaesthesia  is  complete,  but  the  after-effects  are  so  dangerous 
and  unpleasant  that  this  method  in  its  simple  form  is  not  to 
be  recommended.  Tropacocaine  has  been  used,  or  the  eucaine 
has  been  dissolved  in  the  cerebro-spinal  ffuid  which  escapes  at 
the  puncture,  without  much  improvement  in  the  results.  The 
addition  of  adrenalin,  however,  is  found  to  limit  the  spread  up 
the  arachnoid  space  and  the  rate  of  absorption  of  the  drug  ; 
and  Bier  reports  many  cases  where  no  dangerous  symptoms 
have  appeared,  and  where  the  effects  have  been  nuich  less 
disagreeable.  The  substitution  of  stovaine  for  eucaine  also 
seems  to  be  an  improvement. 


SECTION  II. 
SUEGEKY  OF  SPECIAL  TISSUES. 


CHAPTEE  I. 

INJURIES  AND  DISEASES  OF  BLOOD-VESSELS. 

INJURIES  TO  BLOOD-VESSELS. 

Contusions  to  arteries  have,  as  a  rule,  little  effect,  unless 
partial  rupture  takes  place. 

Rupture  of  Arteries  is  due  to  injury  against  bones,  from 
crushes,  or  fractures,  or  from  violent  stretching  in  cases  of  dis- 
location, or  straightening  a  stiffened  joint. 

Partial  Rupture ;  in  this  the  internal  and  middle  coats  are 
torn,  but  the  external  remains.  This  may  be  distended  to 
form  an  aneurysm  ;  or  the  inner  coats  may  be  curled  up  in  the 
lumen,  and  so  block  the  channel,  cutting  off  the  circulation 
l)elow  ;  or  the  external  coat  may  rupture  from  the  pressure  of 
the  blood  stream. 

Complete  Rupture  is  when  all  the  vessel  coats  are  severed. 
The  blood  flows  out  into  tlie  soft  structures,  causing  a  swelling 
which  steadily  increases  in  size,  sometimes  with  pulsation  and 
thrill.  This  presses  on  the  veins  and  lymphatics,  causing  en- 
gorgement and  oedema.  The  pulse  below  the  injury  is  im- 
perceptible, and  in  rupture  of  a  main  artery,  the  limb  becomes 
cold  and  livid,  and  gangrene  is  very  apt  to  occur.  There  is 
usually  pain  at  the  point  of  injury,  and  often  in  the  rest  of 
the  limb.  In  severe  cases  there  are  constitutional  signs  of 
luemorrhage. 

Treatment,  when  the  circulation  is  cut  off,  must  be  directed 
to  favour  collateral  circulation  ;  the  limb  nuist  be  kept  warm, 
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and  raisetl  to  aid  venous  return.  The  skin  should  be  prepared 
antiseptically  as  for  an  operation.  If  blood  is  extravasated  in 
quantity  to  form  a  lucniatoma,  an  incision  should  be  made,  the 
clots  turned  out,  and  the  ends  of  the  vessel,  if  visible,  tied 
above  and  below.  In  the  case  of  a  main  vessel,  an  attem])t 
may  be  made  to  join  the  ends  by  suture  to  avoid  the  possi- 
bility of  gangrene.  This  may  be  done  more  easily  by  inserting 
a  canula  of  pure  magnesium,  which  ultimately  undergoes 
absorption  {Payr).  Should  gangrene  occur,  the  limb  must  be 
amputated  as  soon  as  a  line  of  demarcation  appears.  In 
crushed  limbs,  suppuration,  with  subsequent  secondary  haemor- 
rhage, is  apt  to  occur,  and  must  be  guarded  against. 

Wounds  of  Arteries  may  arise  from  stabs,  or  gunshot  wounds 
from  modern  rifles. 

Non-penetrating  wounds  usually  heal  well,  but  the  scar  may 
rupture  or  become  the  site  of  an  aneurysm. 

Penetrntin;/. — The  effects  depend  on  the  direction  of  the 
cut;  if  longitudinal,  it  tends  to  close  spontaneously;  but  if 
transverse,  the  wound  is  dragged  apart  by  the  retraction  of  the 
vessel  wall,  and  a  gaping  oval  opening  is  left.  In  the  first  case 
little  haemorrhage  takes  place,  but  a  scar  is  formed  with 
tendency  to  aneurysm  formation  as  above  ;  while  in  the  second, 
bleeding  is  profuse.  If  the  c/reat  vessels  are  wounded,  death 
usually  rapidly  results ;  small  vessels,  if  cut  across,  usually 
stop  bleeding  spontaneously.  Medium  vessels  bleed  profusely 
until  syncope  relieves  the  pressure,  and  allows  the  formation  of 
clot.  This  may  be  washed  away  on  recovery  of  the  heart's 
power,  and  bleeding  is  repeated. 

Treatment. — Wiiile  the  bleeding  is  controlled  by  pressure, 
the  ends  of  the  sj^outing  arteries  are  caught  in  forceps  and  tied. 
If  a  punctured  artery  is  exposed  in  continuity,  cut  it  across  and 
tie  each  end.  Lateral  wounds  in  large  arteries  may  be  sutured 
with  fine  needles.  If  the  bleeding  is  stopped,  and  the  arteries 
not  visible,  the  wound  should  be  packed  with  antiseptic  gauze 
for  48  hours.  If  bleeding  recommences,  expose  the  vessels 
by  dissection  and  tie  the  ends.  All  obstruction  to  collateral 
circulation  must  be  removed.  In  places  where  the  vessel  is  in- 
accessible the  main  artery  may  be  tied,  e.g.  the  carotid,  in 
wounds  of  the  mouth,  etc.,  or  amputation  of  a  limb  may  be 
required. 

If  secondary  haemorrhage  occurs,  it  must  be  treated  as  on 
page  93. 
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Wounds  of  Veins,  when  small,  may  be  stopped  by  pressure. 
They  tend  to  heal  rapidly,  as  there  is  little  pressure  of  blood, 
and  the  edges  are  not  drawn  apart.  In  large  wounds  the  clot 
may  be  so  large  that  the  lumen  is  obliterated.  In  transverse 
division  of  veins  the  walls  collapse,  and  clot  forms  betw^een  the 
first  valve  and  the  next  branch,  while  the  end  heals  as  in  an 
artery. 

Treatment. — Pressure,  as  a  rule,  is  sufficient ;  but  puncture 
in  a  large  vein  may  give  rise  to  profuse  hajmorrhage.  The 
opening  should  be  sutured  if  possible  ;  or  a  lateral  ligature 
should^be  applied  to  stop  the  bleeding  without  closing  the 
lumen.  If  this  cannot  be  done  the  vein  must  be  cut  across 
between  two  ligatures. 

Dangers.— Apart  from  the  possibility  of  subsequent  phlebitis, 
with  thrombosis  and  embolism,  there  is  a  special  danger  of  air 
entering  a  large  vein  during  an  operation  in  the"  region  of  the 
neck  or  axilla.  The  suction  of  the  thorax  in  inspiration  is  apt 
to  draw  air  in  if  a  vein  is  open.  The  symptoms  come  on 
suddenly,  with  but  little  warning  from  the  hissing  noise  when 
air  enters  a  vein.  There  is  sudden  collapse,  with  dyspnoja 
and  syncope.  The  effects  are  produced  by  the  air  forming  a 
froth  with  the  blood,  and  blocking  the  capillary  vessels  of  the 
lungs,  with  consequent  straining  of  the  right  ventricle,  while 
the  left  is  unfilled. 

Treatment. — Immediate  pressure  on  the  part  ;  lower  the 
head  to  encourage  the  vein  to  bleed,  and  also  to  supply  an 
extra  amount  of  blood  to  the  brain.  Pick  up,  and  tie  the  vein  ; 
and  afterwards  proceed  to  artificial  respiration,  along  with 
stimulation  by  brandy,  ether,  and  infusion  of  saline.  Oxygen 
for  inhalation  should  be  given  if  available. 

Wounds  of  an  artery  and  vein  made  simultaneously  may 
lead  to  the  formation  of  arterio-venous  anemymis  {q.v.). 

DISEASES  OF  BLOOD-VESSELS. 

Acute  Arteritis  occurs  in  process  of  repair  of  the  walls,  after 
lio-ation,  etc.  ;  and  in  an  infective  form  as  a  result  of  sepsis, 
from  infective  embolism,  or  from  external  sources.  The  walls 
soften,  and  may  give  way,  leading  to  so-called  secondary 
hfcmorrhage.  The  effect  of  arteritis  is  to  set  up  thrombosis  in 
the  diseased  artery. 

Chronic  Arteritis  is  much  more  common,  being  the  ante- 
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cedent  to  atheroma.  It  affects  chiefly  the  deep  layers  of  the 
tunica  intima,  while  the  outer  two  are  little  affected.  It  is 
found  principally  in  the  larger  vessels,  and  especially  where 
pressure  effects  are  felt — at  the  bends  and  bifurcations  of 
arteries. 

Causes — (a)  vascular  pressure,  from  (1)  strain,  (2)  abuse  of 
alcohol,  (3)  Bright's  disease,  (4)  plethora ;  (6)  degeneration  of 
vessels,  from  (5)  syphilis,  (6)  gout,  (7)  old  age. 

Pathology. — Patches  of  inflammatory  round-cell  infiltration 
appear  in  the  deeper  layer  of  the  tunica  intima,  next  to  the 
internal  muscular  coat.  These  give  rise  to  scattered,  greyish, 
elevated,  but  soft  areas.  They  undergo  fatty  degeneration ;  or, 
at  a  later  stage,  calcareous  (secondary),  or  rarely,  fibrous  in- 
filtration. 

Fatty  Degeneration  leads  to  softening,  and  sometimes  to 
ulceration  [atheromatous  ulcer).  This  causes  weakening  of  the 
walls,  and  a  fusiform  or  dissecting  aneurysm  may  form ;  more 
rarely,  the  atlieromatous  material  is  washed  away  and  causes 
embolism  in  the  smaller  vessels. 

Calcareous  Infiltration  takes  place  with  formation  of  chalky 
plaques.  If  the  tunica  intima  over  these  is  destroyed,  they  are 
apt  to  be  carried  away  as  emboli,  leaving  behind  a  weak  point, 
which  also  may  be  the  starting-point  of  an  aneurysm. 

Fibrous  Degeneration,  with  thickening  of  the  vessel  walls, 
sometimes  occurs.  This  may  lead  to  narrowing  of  the  lumen, 
with  injurious  effects  on  the  part  supplied. 

Syphilitic  Arteritis  is  found  commonly  in  the  smaller 
arteries  of  syphilitic  patients.  The  whole  inner  coat  is 
thickened,  with  round-cell  infiltration,  aff"ecting  all  the  circum- 
ference, which  goes  on  to  fibrous  formation.  The  calibre  is,  in 
consequence,  much  diminished,  and  the  parts  supplied  suffer 
accordingly,  'i'hc  tunica  adventitia  is  often  thickened  as  well. 
Thrombosis  or  aneurysm  may  occur,  and  in  the  brain  soften- 
ing is  often  the  result. 

Endarteritis  Obliterans  is  a  thickening  of  the  endothelial 
and  subendothelial  layers  of  the  smaller  arteries,  especially 
those  of  the  brain.  It  is  not  uncommon  among  those  suffering 
from  syphilis,  but  there  is  no  proof  that  it  is  specially  de- 
pendent on  it.  The  process  goes  on  till  the  lumen  of  the  vessel 
is  obliterated,  and  leads  to  gradual  diminution  and  final 
stoppage  of  the  blood-supply.  When  it  occurs  in  the  brain  it 
results  hi  cerebral  degeneration.    In  limbs  it  is  characterised 
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by  pain  aloii,i>-  the  line  of  the  artery,  with  coldness  and  lividity 
of  the  parts  snpphed. 

Tubercular  Arteritis,  or  more  correctly  tuberculosis  of  the 
tunica  intima  of  arterioles,  is  found  in  spots  of  tubercular  new- 
formation  {miliar  1/  tuhercles).  The  vessels  become  infected  by 
tubercular  emboli,  which  are  arrested  in  the  arterioles.  The 
tumour  grows,  and  hlls  up  the  lumen  of  the  vessel,  and  bursts 
through  its  walls,  forming,  indeed,  the  miliary  tubercle. 

Primary  Degenerations. —  Fattij  De<ienerntion,  in  which  the 
tunica  intima  is  affected,  is  sometimes  met  with,  but  it  gives 
rise  to  no  special  effects. 

Calcareous  Degeneration  {arteriosclerosis)  is  met  with  com- 
monly as  a  primary  affection.  It  begins  with  calcification  of 
the  muscular  fibres  of  the  middle  coat,  usually  in  rings,  and 
fairly  uniform.  The  arteries  become  rigid  and  often  tortuous, 
and  pulsation  is  obscured  by  the  hardness  of  the  vessel  walls. 
The  tendency  is  not  towai'ds  aneurysm  so  much  as  to  throm- 
bosis, with  gangrene  of  the  part  supplied,  on  account  of  the 
unregulated  and  diminished  blood-supply. 

Embolism  is  plugging  of  a  vessel  by  a  solid  body,  usually  a 
clot  or  a  piece  of  hbrin,  from  the  heart,  or  a  thrombosed  vein 
(less  commonly  by  fat  globules,  or  air-bells).  The  eflfect  is  to 
cut  ofi"  the  blood-supply.  If  collateral  circulation  is  not  estab- 
lished it  causes  infarction  in  the  lungs,  kidneys,  or  liver,  etc.  ; 
in  a  limb,  gangrene ;  and  in  the  brain,  softening. 

Septic  Emboli  set  up  secondary  abscesses  wherever  they 
lodge. 

Metastatic  Emboli,  conveying  cells  from  malignant  tumours, 
set  up  secondary  tumours  where  they  are  arrested. 

Aneurysm 

An  Aneurysm  is  a  blood  tumour  communicating  with  an 
artery.    Aneurysms  are  divided  into  traumatic  and  spontaneous. 

A  Traumatic  Aneurysm  is  formed  by  (1)  rupture;  (2)  a 
lateral  wound  ;  or  (.3)  incomplete  closure  after  division  of  an 
artery.  It  becomes  circumscribed  when  the  blood  flow^s  out 
to  form  a  hematoma,  and,  if  the  pressure  is  not  too  great, 
inflammatory  thickening  occurs  romid  it,  making  a  capsule  of 
fibrous  tissue.  Meanwhile,  layers  of  fibrous  clot  are  deposited 
on  the  walls  of  its  sac,  till  it  differs  little  from  the  later 
stages  of  a  spontaneous  aneurysm.    From  the  weak  nature  of 
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its  walls,  however,  there  is  danger  of  it  bursting  in  the  early 
stages. 

Diffuse  trautiiatk  aimori/sm.  is  a  rapidly  growing  swelling, 
formed  by  diffusion  of  biood  into  the  soft  tissues  near  a 
ruptured  artery,  with  pulsation  and  pressure  effects  in  the 
neighbourhood.  The  extent  of  the  swelling  is  limited  only  by 
the  amount  of  distension  possible  in  the  parts. 

Diagnosis  of  diffuse  aneurysm  from  spreading  suppurations, 
etc.,  is  made  from  the  history  of  injury;  the  rapidity  of 
appearance  of  the  swelling;  its  pulsation,  and  sometimes 
"  bruit "  ;  loss  of  pulse  below  the  swelling ;  and  presence  of 
numbness  and  oedema,  and  the  absence  of  fever. 

Treatment,  as  for  ruptiired  artery. 

Spontaneous  Aneurysm  occurs  from  distension  of  the  walls 
of  an  artery  as  a  result  of  weakening  by  disease. 

Cause. — Among  the  predisposing  causes  are— (1)  Atheroma 
{chronic  arteritis)  and  its  contributing  causes,  especially 
syphilis  and  old  age ;  it  is  more  prevalent  amongst  males. 
(2)  Emholic  arteritis,  from  whatever  cause,  also  causes  weaken- 
ing of  the  walls  above  the  blockage. 

The  ejcciting  cdwsea  are  — (1)  injury  to  the  artery;  (2) 
increased  internal  pressure,  from  (a)  increased  heart's  action, 
and  {Ji)  obstruction  beyond  the  point  of  origin  of  the  aneurysm. 

Varieties. — When  an  artery  yields  to  pressure  from  within, 
its  walls  may  be  distended  and  elongated  uniformly  at  one 
point,  forming  a  fusiform  aneurysm.  The  three  coats  form 
the  sac  ;  the  muscular  coat  being  thinned  out,  while  the  inner 
one  is  thickened  by  atheromatous  or  calcareous  plates,  and  the 
external  by  fibrous  inflammatory  tissue. 

When  dilatation  occurs  in  part  only  of  the  circumference  a 
sacculated  aneurysm  is  produced.  Here  all  three  coats  may 
be  present,  but  the  inner  coats  usually  give  way,  and  the  sac 
is  formed  by  the  external  coat  only. 

Dissecting  aneurysm  is  one  where  the  internal  and  part  of 
the  middle  coats  arc  separated  from  the  outer  wall,  and  the 
blood  forces  its  way  between  the  layers. 

Those  distinctions  are  to  be  made  out  only  in  the  early 
stages,  as,  later,  the  parts  are  much  disturbed  by  pressure,  by 
inflammatory  thickenings  and  new-formation,  and  by  deposits 
of  laminated  clots. 

Progress.— Spontaneous  cure  may  take  place  by  (1)  gradual 
deposit,  of  fibrin  on  the  walls,  in  layers,  until  the  whole^'lumen 
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is  closed ;  (2)  by  filling  np  with  coaguluin,  which  becomes 
organised  as  in  other  parts  ;  or  (3)  by  mfiltra  ion  of  fibrous 
tissue,  from  inflammatory  thickening  of  the  walls,  followed  by 
cicatrisation  and  contraction.  Tliese  effects  are  encouraged 
bv  any  circumstances  which  weaken  the  pressure  or  current  of 
blood  in  the  aneurysm,  (a)  by  lowering  the  heart  s  action  ; 
diminution  of  the  fluid  part  of  the  blood  ;  (c)  obstruction  to  the 
blood  stream  above  or  below  the  aneurysm,  from  pressure_  of 
the  tumour  itself,  or  of  effused  blood  outside  ;  or  from  pUiggmg 
of  the  efferent  artery  inside  by  clot,  or  rupture  of  the  afferent 
artery,  and  spontaneous  arrest  of  its  hajmorrhage. 

Rupture  may  occur  in  the  sac,  from  injury,  ulceration,  or 
slouo-hing,  with  fatal  hsemorrhage,  or  with  oozing,  and  extrava- 
sation into  the  soft  tissues.  Or  gangrene  of  the  limb  may 
set  in  •  or  in  large  internal  aneurysms,  general  constitutional 
disturbances,  especially  from  pressure  effects.  Suppuration, 
though  uncommon,  may  take  place,  usually  with  fatal  results. 

Pressure  of  the  aneurysmal  sac  outwards  causes 

(1)  Inflammatory   infiltration   and   thickening   round  it 
This,  after  a  time,  becomes  so  great  in  proportion  to  tlie  real 
sac  walls  that  it  virtually  takes  their  place. 

(2)  Pressure  on  the  adjacent  veins,  with  engorgement  and 

oedema.  ,    t      ,  ■   

(3)  Irritation,  or  destruction  of  nerves,  leading  to  pam  oi 

^^Vt^Erosion  of  subjacent  structures— bone,  trachea,  oeso- 
phagus, etc.,  causing  obstruction,  ulceration,  etc. 

Signs  and  symptoms  of  external  aneurysm. 

The  earliest  is  pain,  often  mistaken  for  rheumatism ;  then 
stifthess  and  weakness  of   the  limb,  and  if   near  a  joint, 
impaired  movement.    A  swelling  is  felt  in  the  line  of  the 
artery  pulsating  with  each  systole  of  the  heart,  and  expansile 
in  all  directions^from  its  centre.    The  pulse  in  the  artery  below 
the  aneurysm  is  delayed  and  diminished  in  strength,  when  com- 
pared with  the  corresponding  artery  of  the  opposite  side ;  and 
a  pulse-tracing  shows  an  absence  of  the  dicrotic  notch.  Raising 
the  limb  lowers  the  blood  pressure,  and  diminishes  the  size  and 
pulsation  of  the  tumour.    Pressure  on  the  artery  above  the 
tumour  affects  this  still  more,  or  abolishes  pulsation  altogether  ; 
pulsation  returns  gradually,  however,  when  pressure  is  removed 
On  auscultation  a  loud  "bruit"  is  usually  heard.    The  heart, 
in  cases  where  a  large  aneurysm  is  situated  near  by,  shows 
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signs  of  compensatory  hypertrophy.  Pressure  on  the  surround- 
ing tissues  gives  rise  to  pain  or  paralysis  along  the  line  of 
nerves  ;  to  distension  of  veins  and  oedema  ;  to  gangrene  ;  or  to 
embolism.    When  bone  is  eroded,  fracture  may  take  place. 

In  internal  aneurysms  the  tmnour  is  seldom  to  be  felt,  and 
the  only  signs  available  for  purposes  of  diagnosis  are  those  of 
pressure  on  systemic  or  sympathetic  nerves,  and  on  the  heart 
or  blood-vessels. 

If  an  aneurysm  undergoes  cure,  it  becomes  harder  in  con- 
sistence and  smaller.  Pulsation  becomes  less  marked,  and 
finally  disappears  when  the  sac  is  filled  with  clot.  Pressure 
effects,  however,  last  for  a  long  time,  and  may  be  permanent. 

If  rupture  takes  place,  there  is  faintness  and  other  signs 
of  hicmorrhage.  Death  usually  occurs  rapidly  if  it  takes  place 
externally,  or  into  a  cavity  of  the  body.  Haemoptysis  results 
when  rupture  occurs  in  the  respiratory  tract,  and  hsematemesis 
when  in  the  stomach  or  oesophagus.  If  gradual  leakage  takes 
place,  the  tumour  becomes  larger  and  less  definite  in  its  limits, 
and  a  "  diffuse  aneurysm  "  may  form,  with  increased  pressure 
effects. 

Diagnosis. — (1)  From  chronic  abscess  or  other  soft  tumour, 
which  has  pulsation  transmitted  from  an  artery  lying  beneath 
it : — the  pulsation,  however,  is  not  expansile  ;  the  size  does 
not  diminish  when  pressure  is  applied  to  the  artery,  and  the 
pulsations  return  at  once  in  full  when  this  is  relaxed  ;  the 
pulse  below  the  tumour  is  not  delayed  or  diminished. 

(2)  From  pulsating  sarcoma  or  nsovus  : — pulsation  is  less 
forcible ;  the  limits  of  the  tumour  are  not  well  marked  ;  bruit 
is  absent ;  and  the  pulse  below  the  swelling  is  not  affected. 

(3)  From  neuralgia  : — the  tumour  is  absent,  and  there  are  no 
pressure  syziiptoms. 

Treatment — General. — In  many  internal  aneurysms  this  is 
the  only  method  possible,  and  in  all  cases  it  should  be  used  in 
addition  to  any  local  treatment.  It  consists  of  complete  rest 
in  bed,  with  absence  of  all  worry  or  excitement,  in  order  to 
diminish  the  heart's  action.  Diet  must  be  light  and  unstimu- 
lating,  with  a  restricted  quantity  of  fluid  (avoiding  all  extreme 
"diets,"  which  are  too  lowering  to  the  vitality).  ^  The  bowels 
must  be  moved  freely  every  day,  but  without  purging. 

Drugs,  such  as  potassium  iodide,  especially  in  syphflitic  cases, 
may  diminish  vascular  tension.  In  feeble  patients  iron  tonics 
may  be  given.  Calcium  chloride  in  30-grain  doses  three  times  a 
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day  may  increase  the  coagulability  of  the  blood  ;  wliile  the 
same  result  is  got  by  hypodermic  injections  of  gelatme 
solution  (25  grains  in  5  ounces  saline  solution  sterilised  m  an 
autoclave). 

Local —All  surgical  methods  in  use  have  as  an  object  the 
obliteration  of  the  aneurysm,  with  part  of  the  artery  in  which 
it  is  situated,  either  by  extirpation,  or  by  filling  with  organised 
dot.  This  latter  may  be  encouraged  by  compression,  by 
lio-ation,  or  by  irritation  of  the  interior. 

^  I.  Compression  above,  below,  or  all  over  the  aneurysm  ;  it 
may  be  intermittent  (30  minutes  or  so  at  a  time),  or  continuous 
(3-12  hours  or  more);  it  may  be  complete,  or  incomplete.  It 
may  be  maintained  by  pressure  of  the  thumbs  of  a  relay  of 
dressers.     (This  is  the  best  way,  where  it  is  available,  as 
pressure  can  be  more  carefully  adjusted;  but  it  is  ditficnlt  and 
wearisome  to  carry  out,  and  requires  skill  and  care.)  io 
relieve  part  of  the  strain  on  the  hands,  a  bag  of  shot  or  a 
iveight  may  be  substituted,  and  kept  in  position  over  tlie 
vessel  by  the  fingers.    A  variety  of  tourmquets  have  been 
devised  for  prolonged  pressure,  the  best  of  these  being  provided 
with  a  pad  and  adjusted  with  screws.    Another  method  of 
pressure  applicable  to  aneurysms  in  the  popliteal  space  and  the 
bend  of  the  elbow  is  forced  fexlon,  by  binding  the  limb  m 
position  with  bandages.    Sometimes  coagulation  occurs  very 
rapidly  (half  an  hour  or  so),  but  if  no  result  is  seen  in  a  few 
hours,  then,  as  a  rule,  compression  alone  will  not  be  sufficient. 
Pressure  produces  such  pain  that  except  for  short  periods  an 
au«3sthetic  is  required.    In  most  cases  the  treatment  is  aided 
bv  a  little  morphia  to  qnieten  the  restlessness  which  is  often 

present.  . 

Pressure  should  be  tried  for  a  short  tune,  at  any  rate,  in  all 
accessible  aneurysms  before  proceeding  to  other  measures.  It 
is,  however,  at  times  dangerous,  and  may  cause  an  aneurysm 
to  burst  when  applied  below  it.  It  should  not  be  used  if  the 
patient  is  very  restless,  if  the  aneurysm  is  very  large  and 
appears  likely  to  burst  soon,  or  if  there  is  much  venous 
obstruction  or  oedema. 

II  Ligation  of  the  vessels. 

(a)  Proximal,  ^{l)  And'.'f  method,  where  a  ligature  is 
placed  immediately  above  the  aneurysm.  This  method  is  sound 
and  efficient  if  used  with  antiseptic  precautions.  (2)  Hunters, 
lio-ation  at  a  point  some  distance  from  the  aneuri/sm,  with  at  least 
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one  lateral  branch  between  the  anenrysni  and  the  ligature. 
This  method  was  introduced  from  the  idea  that  the  artery  near 
an  aneurysm  was  less  healthy  than  at  some  distance,  and  that 
ligation  near  it  was  apt  to  fail.  It  is  now  understood  that  the 
artery  is  not  less  healthy  near  the  aneurysm,  but  that  the 
failures  were  due  rather  to  sepsis. 

(b)  Distal  ligation.  (3)  Brasdor's  method,  tying  the  artery 
immediately  below  the  sac,  so  that  the  circulation  through  it  is 
completely  stopped.  (4)  Wardrop's,  tying  one  or  more  of  the 
branches  of  the  exit  artery. 

In  (2)  and  (4)  the  circulation  through  the  sac  is  not 
completely  stopped,  but  greatly  diminished,  and  clot  forms 
gradually. 

(r)  Complete  isolation  of  the  aneurysm,  with  ligation  above 
and  below.  (5)  Method  of  Anti/Uus,  where  the  sac  is  laid  open 
and  the  wound  allowed  to  heal  by  granulation.  (6)  Method 
of  Matas,  where  the  walls  of  the  sac  with  the  overlying  skin 
are  enfolded  so  as  to  obliterate  the  sac  ;  or  (7)  with  extivpation 
of  the  sac  and  closure  of  the  wound. 

Of  all  those  the  latter  two  are  the  methods  of  choice  where 
they  are  possible. 

III.  A  method  of  arteriorrhaphy  has  been  devised  by 
Matas,  and  tried  with  some  success,  of  laying  open  an 
aneurysm  ;  and  in  the  sacculated  form  (a)  dosiw/  the  opening 
into  the  diverticulum  by  suture ;  while  in  the  fusiform  variety 
(b)  a  new  canal  is  made  by  suturing  the  wall  over  a  rubber 
tube  temporarily  introduced,  after  the  manner  of  Witzel's 
gastrostomy. 

IV.  Introduction  of  coagulating  agents  into  the  sac. 
Coiled  wire  (silver,  gold,  or  steel)  is  sometimes  introduced 

in  lengths  of  10-30  feet  or  so,  and  coagulation  takes  place 
around  it,  and  consolidation  follows. 

A  long  fine  steel  needle  may  be  introduced  (Macewen),  and 
made  to  impinge  on  the  opposite  wall.  This  sets  up  a  point  of 
irritation  and  inflammation,  which  leads  to  fibrous  thickening 
of  the  wall  and  to  deposit  of  fibrinous  clot.  The  needle  is 
made  to  touch  or  even  penetrate  the  wall  at  several  points  so 
as  to  involve  a  large  surface. 

Those  methods  may  be  used  when  all  other  means  of  treat- 
ment are  inapplicable. 

Manipulation  of  tiie  sac  to  loosen  the  clot  and  cause 
embolism  of  the  arteries  below  the  aneurysm,  and  introduction 
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of  coagulating  fluids  (iron  or  other  salts),  are  methods  which  are 
now  wisely  given  up. 

Electrolysk,  unless  performed  with  accurate  knowledge  and 
careful  measurement  of  the  current,  should  not  be  used. 

V.  When  all  other  methods  fail,  the  only  remaining  resort 
is  to  amputate  the  limb. 

Results  of  Ligation. 

(1)  If  the  circulation  is  sufficiently  diminished,  or  stopped, 
in  the  aneurysm,  pulsation  ceases  in  it,  and  it  shrinks  and  con- 
solidates from  contraction  of  the  clot.  This  becomes  organised, 
and  finally  remains  as  a  shrunken  fibrous  mass. 

(2)  The  branches  of  the  artery  dilate  soon  after  ligation  of 
the  main  trunk,  and  by  their  anastomotic  connections  carry  on 
the  circulation  of  the  limb  {collateral  circulation).  In  order  to 
favour  this,  the  limb  is  slightly  raised  after  the  operation,  and 
is  well  wrapped  up  in  cotton  wool  to  keep  it  warm.  The  hmb 
is  at  first  rather  colder  than  normal,  from  the  small  blood  flow 
through  it,  but  if  collateral  circulation  is  sufficient,  it  regams 
its  natural  warmth  in  6-48  hours. 

(3)  Should  'pulsation  return  in  the  sac,  the  operation  is  un- 
successful. This  may  be  due  to  («)  inefficient  tying  of  the 
vessel,— looseness,  or  slipping  of  the  knot ;  (6)  too  rapid  absorp- 
tion of  the  ligature  {e.(j.  plain  catgut) ;  (c)  too  great  a  flow  of 
blood  through  the  aneurysm  (in  Hunter's  operation) ;  (d)  re- 
gurgitation of  blood  from  below. 

Treatment— FveB&uve  may  be  used  as  before  ;  ligation  may 
be  repeated,  with  ligatures  applied  to  more,  or  all,  of  the 
afferent  and  efferent  branches  ;  or,  when  all  these  means  fail, 
amputation  must  be  performed. 

(4)  Sepsis  may  occur,  resulting  in  secondary  hemorrhage, 
septic  phlebitis  (//.v.),  or  suppuration  in  the  sac.  These  are  all 
of  extreme  danger. 

Treatment.— Cut  down  on  the  sac,  tie  all  branches  j)ossibie, 
and  pack  the  wound  with  antiseptic  gauze.    Amputate  where 

necessary.  .  i 

(5)  Gangrene  of  the  limb  may  ensue  from  insufficient  col- 
lateral circulation,  or  from  pressure  or  injury  of  veins  prevent- 
ing venous  return. 

Treatment.— km^wto-ixow,  as  soon  as  line  of  demarcation  is 

evident. 


DISEASES  OF  BLOOD-VESSELS 


119 


Arterio-venous  Aneurysm. 

Wounds  of  an  artery  and  vein  are  sometimes  made  simul- 
taneously, especially  in  war,  by  modern  high- velocity  rifle 
bullets.  When  this  occurs,  blood  is  poured  out  into  the  space 
between  the  vessels,  and  healing  may  take  place  by  union  of 
the  openings.  When  these  join  directly,  an  aneurysmal  varix 
is  the  result ;  if  they  are  joined  by  means  of  a  sac  (the  site  of 
the  diffuse  aneurysm),  it  is  called  a  varicose  aneurysm. 

In  both  cases  the  veins  become  distended,  varicose,  and 
pulsatile,  from  entrance  of  arterial  blood  at  high  pressure  into 
the  weak-walled  veins.  A  pulsating  tumour,  varying  in  shape 
and  size,  is  then  produced.  Pain  is  often  present,  and  a  bruit 
is  heard  on  auscultation. 

Treatment. — -In  slight  cases  pressure  with  an  elastic  bandage 
is  sutlicient.  In  more  severe  cases,  where  there  is  great  dis- 
tension, and  in  all  cases  of  varicose  aneurysm,  the  connection 
from  the  artery  should  be  divided  and  the  opening  closed  with 
lateral  ligation  or  suture.  If  this  cannot  be  done,  the  artery 
should  be  tied  above  and  below  and  divided. 

Special  Aneurysms. 

Internal  aneurysms  are  usually  treated  by  the  physician, 
but  sometimes  they  require  surgical  measures. 

Aneurysm  of  the  Aorta  is  one  of  the  most  frequent 
varieties,  and  when,  as  is  most  often  the  case,  the  arch  is 
involved,  it  may  present  as  a  rounded,  pulsating  tumour  above 
the  sternal  notch. 

The  symptoms  are  those  of  pressure  and  displacement,  and 
vascular  disturbances.    (See  a  work  on  Medicine.) 

Treatment. — The  only  surgical  measure  advisable  is  acu- 
puncture, by  Macewen's  method.  The  skin  is  prepared  as  for 
an  operation,  and  the  needle  sterilised  by  boiling.  If  the 
swelling  presents  above  the  sternum  the  needle  is  introduced 
there,  otherwise  it  may  be  entered  between  the  ribs  at  the  point 
where  the  sac  wall  is  found  to  be  nearest. 

Abdominal  aneurysms  may  occur  in  any  part  of  the  ab- 
domhial  aorta,  but  more  commonly  at  its  bifurcation.  Tl.e 
mesenteric,  hepatic,  or  splenic  arteries  may  be  the  seat  of 
aneurysms. 
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Symptoms.— Local  discomfort,  feeling  of  pulsations  ;  if  the 
vertebral  bodies  arc  eroded  there  is  persistent  boring  pain, 
usually  in  the  loins  or  navel.  There  may  be  symptoms  of 
pressure,  causing  obstruction  of  the  bowels. 

Diagnosis  must  be  made,  chiefly  by  the  absence  expansile 
pulsation,  from  tumours,  or  facal  masses,  with  pulsation  trans- 
mitted from  the  normal  aorta  beneath. 

Treatment. — Proximal  compression  by  tourniquet  {Lister's), 
or  by  the  closed  fist  {Macewen),  for  some  hours.  (The  patient 
is  laid  on  a  low  bed,  and  the  surgeon,  standing  at  the  left  side 
of  the  patient,  with  his  arm  straightened  and  the  fist  closed, 
presses  the  aorta  against  the  spinal  column ;  this  occasions  little 
strain  to  the  operator.)  An  anfcsthetic  may  be  employed  with 
advantage. 

Aneurysms  at  the  root  of  the  neck,  arising  from  the  great 
vessels,  are  rather  more  accessible.  Sometimes,  when  situated 
close  to  the  aortic  arch,  they  are  difficult  to  distinguish. 

In  aneurysm  of  the  innominate  a  pulsating  tumour  is  felt 
lying  beneath  the  origin  of  the  sterno-mastoid  muscle  ;  and  the 
p\ilsation  in  both  the  radial  and  carotid  arteries  has  aneurysmal 
signs— delay  and  diminution.  In  aneurysms  of  the  carotids 
the  tumour  appears  to  the  inuer  side  of  the  sterno-mastoid,  and 
the  pulse  in  the  (external)  carotid  is  felt  to  be  affected.  In 
subclavian  aneurysm  the  tumour  lies  to  the  outside  of  the 
sterno-mastoid,  and  the  radial  pulse  is  aneurysmal,  while  the 
carotid  is  unaffected. 

Aneurysm  of  the  innominate  may  be  fusiform,  or  sacculated, 
affecting  any  part  or  the  whole  of  the  artery.  It  is  often 
associated  with  dilatation  of  the  aortic  arch. 

Symptoms.— A  tumour  is  found  behind  the  origin  of  the 
sterno-mastoid,  displacing,  as  it  grows,  the  muscle  or  the 
trachea.  There  is  dulness  on  percussion  at  the  inner  end  of 
the  clavicle  ;  bruit  is  usually  heard,  l)ut  may  be  absent ;  the 
pulse  both  in  radial  and  carotid  is  affected  ;  pressure  may  cause 
dyspnoea,  stridor,  hoarseness,  dysphagia  ;  there  is  engorgement 
of  veins,  with  adema ;  pain  down  the  arm  and  up  the  neck ; 
dilatation  of  the  arteries,  sweating,  and  pupil-contraction,  on 
the  same  side  of  the  head  from  pressure  on  the  sympathetic. 

Death  occurs  from  asphyxia  or  rupture. 

Treatment.— Constitutional,  along  with  ligation  of  the 
common  carotid,  and  the  subclavian  arteries.  If  this  is  im- 
possible or  insufficient,  acupuncture  may  be  tried. 
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Aneurysm  of  the  common  carotid  commences  as  a  small 
tumour  to  the  inner  side  of  the  sterno  mastoid. 

Symptoms. — Dyspna^a  and  spasmodic  cough  (pressure  on 
trachea) ;  hoarseness  and  loss  of  voice  (on  recurrent  laryngeal 
nerve) ;  dysphagia  (on  a3sopliagus) ;  contracted  pupil,  sweating 
of  half  of  the  head  (on  sympathetic) ;  feeling  of  pulsation  in  the 
head,  giddiness,  tinnitus  aurium,  dimness  of  vision  (from 
vascular  disturbances). 

Diagnosis,  from  enlarged  glands  and  tumours  over  the 
artery,  and  pulsating  goitres. 

Treatment. — Wherever  possible,  proximal  ligation  should 
be  tried.  The  chief  danger  of  this  treatment  is  from  cerebral 
amemia,  leading  to  softening  of  the  Ijrain.  The  artery  may  be 
compressed  against  the  transverse  process  of  the  6th  cervical 
vertebra  ;  the  vagus  nerve,  however,  in  close  proximity,  may  be 
injured  in  doing  this. 

Aneurysm  of  the  external  carotid  may  involve  the  hypo- 
glossal nerve,  and  give  rise  to  paralysis  of  the  tongue. 

Treatment. — Ligation  and  extirpation. 

Aneurysms  of  the  internal  carotid.  Intra-cranial  aneurysms 
arc  not  \tsually  diagnosed,  except  from  symptoms  following 
rupture  (apoplexy). 

Intra-orbital  aneurysms  (aneurysm  of  the  ophthalmic  artery, 
or  rupture  of  the  carotid  into  the  cavernous  sinus,  usually  of 
traumatic  origin)  are  characterised  by  exophthalmos  ;  pulsation 
in  the  orbit;  thrill;  and  congestion  of  the  conjunctiva;  with, 
occasionally,  paralysis  of  muscles  ;  dilated  pupil  ;  opacity  of  the 
media  ;  and  the  ap[)earance  of  pulsation  in  the  vessels  of  the 
fundus,  when  tiiat  is  visible. 

Diagnosis,  from  pulsating  sarcoma,  and  thrombosis. 

Treatment.  —  Constitutional  treatment,  with  rest,  and 
}jotassium  iodide,  is  often  sufficient  to  cure  it.  In  resistant 
cases  the  internal  carotid  may  be  tied. 

Subclavian  aneur3'sm  occurs  usually  in  the  third  part  of  the 
artery,  and  more  conunonly  on  the  right  side  of  the  body. 

Symptoms. — A  tumour  in  tiie  supra-clavicidar  triangle,  dis- 
placing the  sterno-mastoid,  or  the  pleura  below  ;  the  radial  pulse 
affected  ;  venous  engorgement  and  oedema  of  the  arm  and  of 
the  neck  (from  pressure  on  the  jugular  vein)  ;  pain  or  numb- 
ness, and  weakness  in  the  arm. 

Treatment. — In  tiie  first  part :  constitutional,  witli  acu- 
puncture, or  distal  ligation  of  all  accessible  branches.    In  the 
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second  part :  proximal  ligation,  if  possible;  if  not,  distal  ligation. 
In  the  third  part :  double  ligation  and  excision  of  the  sac,  with 
division  of  the  clavicle,  to  allow  free  access  to  the  artery.  If 
these  means  fail  amputation  must  be  performed  at  the 
shoulder. 

Axillary,  brachial,  radial,  ulnar,  and  digital  aneurysms 
should  be  treated  by  double  ligation  and  excision.  Forced 
flexion  for  aneurysm  at  the  bend  of  the  elbow  may  be  tried  for 
a  short  time. 

Inguinal  aneurysms,  involving  the  external  iliac  or  common 
femoral  arteries,  often  combined,  form  tumours  about  Poupart's 
ligament,  extending  into  the  iliac  fossa,  or  down  the  thigh. 

Symptoms. — Lividity  and  oedema  of  the  leg  ;  pains,  shooting 
down  the  inside  of  the  thigh  (pressure  on  the  anterior  crural 
nerve)  ;  and  a  pulsating  tumour. 

Diagnosis,  from  enlarged  glands,  or  abscess  over  the  artery. 

Treatment. — Transperitoneal  ligation  of  the  external  iliac, 
or  if  necessary,  the  common  iliac  artery.  If  this  is  contra- 
indicated,  aortic  pressure  may  be  employed. 

Gluteal,  i.e.  aneurysms  of  the  (/luteal,  sciatic,  or  2^iidic 
arteries,  lie  deep  in  the  buttock. 

Symptoms. — Pain  in  the  hip ;  limitation  of  movement ; 
pulsating  tumour. 

Treatment. — Ligation  of  internal  iliac  artery,  with  or  with- 
out subsequent  ligation  of  the  branches  of  the  artery  in  the 
buttock,  and  excision  of  the  sac. 

Femoral,  tibial,  or  pedal  aneurysms  are  treated  by  excision. 

Popliteal  aneurysm  is  the  most  common  variety  after  aortic. 

Symptoms. — Pain  at  the  back  of  the  knee,  often  shooting 
dow^n  the  leg,  to  the  ankle  or  toes ;  stiffness  and  impaired 
movement ;  cramps,  muscular  weakness,  or  paralysis ;  if  it 
bursts  into  the  knee  joint  there  is  swelling  in  the  joint,  with 
pulsation. 

Diagnosis,  from  bursal  sw^ellings,  abscess,  or  sarcoma. 
Treatment.  —  Excision,    under   double   ligation.  Forced 
flexion  may  be  tried  for  small  aneurysms. 

Diseases  of  Veins. 

Thrombosis,  or  clotting  of  blood  in  vessels,  is  common  in 
veins. 

Causes. — (1)  Changes  in  the  blood,  with  tendency  to  coagula- 
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tioii,  from  various  circumstances,  but  especially  destruction  of 
leucocytes  with  liberation     Jibtin  ferment . 

(2)  Changes  in  the  vessel  walls:  (a)  presence  of  foreign 
bodies,  including  emboli,  ruptures,  denudation  of  endothelial 
lining  ;  {h)  itifectioti  resulting  in  iiiHammation  arising  from  the 
surrounding  tissues  or  from  septic  emboli. 

(3)  Stagnation  of  the  blood  stream,  (a)  from  weak_  heart's 
action,  and  {b)  obstruction,  due  to  varicose  dilatations,  or 
pressure  of  swellings,  or  displacement  of  organs. 

Pathology.— The  white  blood  corpuscles  tend  to  adhere  to 
the  walls  or  to  foreign  bodies  in  the  veins,  and  to  form  a  nodule 
from  which  a  clot  spreads,  either  with  or  against  the  stream. 
The  clot  at  the  point  of  its  origin  is  more  or  less  ivhite,  from 
the  excess  of  leucocytes  in  its  composition  ;  but  when  this  grows 
large  enough  to  block  the  circulation  the  vessel  fills  up  with 
red  clot  of  mixed  corpuscles.  AVhen  a  thrombus  is  formed  in 
stages  it  is  laminated  alternately  white  and  red. 

Changes  in  the  Thrombus. ^{a)  Softening  (fatty  degeneration) 
and  eventual  absorption ;  sometimes,  however,  causing  embolism. 
{b)  Organisation  of  the  clot  by  invasion  of  the  vasa  vasorum, 
which  replace  it  with  granulation  tissue.  The  result  may  be  a 
permanent  fibrous  cord,  or  it  may  be  tunnelled  with  new  blood- 
vessels, and  the  vein  subsequently  reopened  ;  or  it  may  be 
infiltrated  with  lime  salts  {calcification),  forming  so-called 
"  phleboliths "  ;  or  (c)  infected,  with  suppuration  or  septic 
embolism  as  a  result. 

Effects  of  Thrombosis. — There  is  always  swelling  and  oedema, 
subsiding  as  collateral  circulation  is  established.  Phlebitis  is 
not  unusual,  but  generally  of  slight  degree.  Emboli  may  be 
detached  and  carried  away,  especially  if  the  limb  is  moved 
while  the  thrombus  is  still  soft.  Those  emboli,  however,  if 
aseptic,  often  give  rise  to  no  trouble,  but  sometimes  they  cause 
infarctions  in  internal  organs.  Gangrene  occurs  in  some  cases 
from  complete  obstruction  of  the  circulation. 

Symptoms. — In  thrombosis  of  deep  veins  there  is  oedema  of 
the  limb  and  stifi'ness  on  moving  ;  sometimes  distinct  pain  on 
pressure  over  them,  and  dilatation  of  the  superficial  veins.  If 
the  superficial  veins  are  thrombosed,  there  is,  in  addition,  a  cord- 
like swelling,  with  well-marked  tenderness  along  the  line  of  the 
vessel.  In  the  absence  of  much  phlebitis  there  is  no  redness 
or  heat,  and  the  body  temperature  is  but  little  raised  above 
normal. 
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Treatment. — Complete  rest  in  Led,  with  immobilisation  of 
the  limb,  which  should  be  well  wrapped  up  in  warm  flannel  or 
wool,  and  slightly  elev'ated  to  prevent  excessive  oedema ;  and 
when  the  thrombus  is  considered  to  be  organised,  or  absorbed 
(6-8  weeks),  gentle  massage  may  be  of  use  in  order  to  remove 
the  swellinL',  and  a  flannel  bandage  should  be  worn  for  some 
weeks  after. 

Phlebitis,  inflammation  of  veins,  may  be  (a)  simple,  or  (/>) 
infective. 

Causes. — (a)  Injury  to  tlie  vein  wall  (ligation,  burns,  rup- 
ture) ;  thrombosis ;  simple  inflammation,  spreading  from  the 
surrounding  tissues  ;  gout,  and  other  diseases,  (h)  (Infective.) 
Direct  infection  by  spreading  of  pyogenic  organisms  (e.(/.  in 
compoiuid  fractures,  osteo-myelitis,  otitis,  erysipelas,  and  puer- 
peral infections) ;  also  from  indirect  infections — from  embolism, 
or  septicaemia,  following  specific  fevers  ;  or  from  oral  sepsis  ;  and 
other  soui'ces  of  infection. 

Phlebitis  is  most  commonly  met  with  in  the  veins  of  the 
lower  limb,  especially  the  saphenous  veins,  and  sometimes  in 
the  jugular  veins  associated  with  infective  diseases  of  the  brain 
and  middle  ear. 

The  simple  variety  is  usually  confined  to  narrow  limits,  and 
is  moderate  in  severity,  and  shows  little  tendency  to  spread. 

Infective  phlebitis  is  more  important,  as,  in  accordaiice  with 
later  researches,  the  greater  number  of  cases  of  phlebitis  is 
included  in  this  group. 

Pathology. — Whatever  the  cause,  the  walls  are  inflamed  and 
swollen,  and  thrombosis  of  the  vessel  ensues  rapidly.  In  non- 
infective  cases  the  results  are  slight,  and  resolution  may  take 
place.  In  acute  infective  cases  suppuration  is  common,  and 
septic  embolism  and  pyaemia,  or  abscess-formation,  may  occur. 

Symptoms,  in  simple  phlebitis,  are  those  of  thrombosis,  with, 
howevei*,  pain  and  some  fever  always  present  at  some  time. 
In  the  infective  inflammation  pain  and  tenderness  are  constant ; 
and  in  superficial  phlebitis  the  outline  of  the  vein  is  marked  as 
a  red  band  and  a  raised  cord.  In  suppurating  cases  fluctuation 
can  be  made  out  sometimes  ;  the  limb  is  asdematous  and  often 
livid  ;  the  temperature  is  raised  (102'  F.  and  upwards),  and 
there  ai'e  other  signs  of  inflammatory  fever. 

Treatment. — As  in  thrombosis,  rest,  with  opium  to  control 
the  pain  if  necessary.  Remove  the  source  of  infection,  if  it 
can  be  detected.    In  the  acute  form,  when  there  are  signs  of 


DISEASES  OF  BLOOD-VESSELS 


125 


septic  thrombosis,  the  vein  should  be  exposed,  tied,  and  opened, 
and  the  septic  clot  removed.  The  wound  may  be  packed  with 
antiseptic  gauze  and  allowed  to  granulate  ;  or  the  vein  may,  in 
some  instances,  be  excised  with  its  clot,  and  the  wound  closed. 

Phlegmasia  Alba  Dolens  is  a  chronic  form  of  phlebitis  which 
occurs  after  parturition.  It  is  found  to  be  associated  with 
puerperal  infection  of  the  womb  as  an  attenuated  streptococcic 
infection,  and  is  transmitted  by  the  iliac  and  femoral  veins  to 
the  leg,  where  it  sets  up  its  characteristic  signs.  The  a-dema 
is  more  or  less  solid,  being  caused  by  coagulated  serum,  and 
the  swelling  remains  for  a  long  time  after  recovery. 

Tiie  treatment  is  that  of  thrombosis. 

Varix. 

Varix  is  pathological  and  permanent  dilatation  of  veins. 

Varicose  Veins  are  met  with  chiefly  in  the  lower  limb,  along 
the  spermatic  cord  (varicocele),  and  around  the  anus  and  lower 
part  of  the  rectum  (Jicemorrhoids). 

Cause. — Though  many  conditions  have  been  assigned  as  a 
cause,  it  is  probable  that  the  tendency  to  varicosity  is  congenital. 
The  more  proximate  causes,  how-ever,  are  (1)  sudden  strain, 
resulting  in  rupture  of  the  valves ;  (2)  severe  intermittent 
pressure  on  the  veins,  from  vigorous  exertion,  with  sudden 
variations  of  blood  pressure  ;  (3)  continuoiis  pressure,  from  long 
standing  ;  from  obstruction  by  thrombus,  by  portal  and  cardiac 
congestions,  by  the  pregnant  uterus,  by  pelvic  or  other  tumours, 
or  enlarged  glands,  or  by  faecal  accumulations,  by  tight  garters, 
or  ill-fitting  trusses. 

Pathology. — Varicose  veins  show  dilatation,  with  some 
hypertrophy  of  the  walls,  especially  of  tiie  middle  coat ;  and, 
in  old-standing  cases,  there  are  often  signs  of  periphlebitis. 
The  valves  are  functionless,  as  the  dilatation  prevents  their 
meeting,  and  they  often  become  atrophied.  "^I'lic  column  of 
blood,  being  unsupported,  presses  on  the  vein  w^alls  below  and 
ago-ravates  the  condition.  To  accommodate  the  increased  bulk 
of  blood,  the  vein  increases  in  length,  and  does  so  by  making 
numerous  lateral  bendings.  Continued  obstniction  leads  to 
oedema,  and  to  congestion  of  the  venous  radicles  in  the  skin  ;  it 
sometimes  gives  rise  to  varicose  ecievia.  If  this  persists  long 
the  skin  may  break  down,  and  a  varicose  ulcer  is  formed. 
Certain  parts  of  the  vein  wall  are  liable  to  atrophic  thinning, 
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and  furtlier  dilatation  occurs  at  these  points,  giving  rise  to 
''varicose  cysts."  If  the  skin  thins  over  these  points  the  vein 
is  apt  to  b^(rst,  and  severe  hfemorrhage  is  the  result. 

Varicose  veins  are  specially  liable  to  thrombosis  and  phlebitis, 
the  cystic  dilatations  being  usually  the  points  of  origin,  and 
pulmonary  embolism  may  result  therefrom. 

Symptoms. — In  some  cases,  even  of  extreme  degree,  nothing 
is  complained  of  but  a  sense  of  fulness.  There  is  usually, 
however,  fatigue  and  aching  after  long  standing.  Cramps  in 
the  limb  may  occur,  but  they  are  due,  as  a  rule,  to  thrombosis 
of  deep  veins.  Dilatation  and  tortuosity  of  superficial  veins  are 
characteristic,  and  the  swelling  disappears  on  raising  the  limb. 
If  the  skin  is  thin  they  are  bluish  in  colour,  and  the  venules 
are  often  visible  as  a  network  of  blue  lines.  (Edema  of 
the  ankle  and  leg  is  common,  especially  when  thrombosis  has 
occurred.  In  old-standing  cases  there  may  be  eczema  or 
ulcers. 

Treatment  consists  of  moderate  exercise  and  massage,  in  the 
early  stages,  to  improve  the  circulation,  provided  always  that 
there  is  no  thrombosis  ;  careful  attention  to  the  bowels  ;  and 
avoidance  of  strain,  fatigue,  and  especially  standing  long.  If 
there  is  oedema,  or  if  the  deep  veins  are  varicose,  elastic  ban- 
daging with  graduated  pressure  from  below  upwards,  avoiding 
constriction  at  the  top,  is  of  value,  and  preferable  to  the  use  of 
elastic  stockings. 

Operative  measures  are  called  for  Avhcn  there  is  persistent 
pain  or  disablement,  obstinate  eczema  or  ulceration  ;  when  the 
veins  are  liable  to  injury;  and  when  elastic  pressure  is  in- 
efficient. Sometimes  an  operation  is  required  to  qualify  a 
patient  for  one  of  the  public  services.  The  object  of  operating 
in  these  cases  is  to  remove  the  unpleasant  effects  ;  but  in  many 
cases  all  evidences  of  varicose  veins  disappear  after  operation. 
The  methods  most  in  use  are — 

Ligation,  with  division  of  the  veins  between  two  ligatures, 
(a)  in  the  thigh,  near  to  the  entrance  of  the  saphena  into  the 
deep  vein  ;  {b)  of  the  dilated  portions,  near  to,  or  below  the 
knee,  through  a  transverse  incision,  either  completely  round  the 
leg,  dividing  all  the  branches  {garter) ;  or  only  over  the  most 
prominent  veins. 

Excision  of  (c)  the  varicose  part  ;  or  {d)  of  that  and  the 
whole  of  the  upper  part  of  the  saphena  vein. 

Of  these  methods,  the  last  {d)  is  the  most  efficient  Avhen 
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feasible.  The  \itmost  care  must  be  taken  to  ensure  asepsis, 
and  the  presence  of  eczema,  or  an  ulcer  on  the  leg,  is  usually  a 
bar  to  operations  in  the  vicinity.  In  such  cases  it  is  wise  to 
ligate  or  excise  the  upper  part  of  the  saphena  vein.  The  result 
of  this,  though  not  always  permanent,  so  improves  the  con- 
ditions, that  the  ulcer  may  heal,  and,  if  necessary,  a  more 
radical  operation  can  be  afterwards  performed.  For  a  network 
of  superficial  varicose  veins  below  the  knee,  the  "garter" 
method  is  often  sufficient.  The  dangers  of  embolism  must  be 
kept  in  mind,  and  rest  enjoined  till  the  thrombus  at  the  point 
of  ligation  is  solid,  in  about  four  weeks. 

Haemangioma 

Ha^mangiomata,  or  na)vi  (congenital  tumours  composed  of 
blood-vessels),  comprise  capillary  and  venous  nsevi.  Arterial 
varix  and  nan'o-lipoma  may  be  grouped  with  these. 

(a)  Capillary  Naevus,  or  plexiform  angioma  ("  birth-mark  "), 
is  a  mass  of  dilated  capillaries  bound  together  by  a  small 
amount  of  connective  tissue.  It  occurs  as  a  small  flat  elevated 
spot,  reddish  or  bluish,  according  as  arterial  or  venous  blood 
predominates.  The  colour  disappears  temporarily  on  pressure, 
but  returns  at  once  when  that  is  relaxed.  Ntevi  occur  chiefly 
in  the  superficial  layers  of  the  skin,  especially  of  the  face  and 
scalp  ("port-wine  stains"),  but  are  met  with  also  on  mucous 
membranes. 

Course. — They  appear  at  birth,  and  continue  to  grow  for  a 
time.  They  become  more  prominent  during  any  act  of  strain- 
ing, such  as  crying  or  coughing.  As  the  child  gets  older, 
however,  retrogressive  changes  may  take  place,  and  the 
tumours  may  ultimately  disappear.  In  other  cases  they 
increase  in  size  with  the  growth  of  the  child. 

{I))  Venous,  or  Cavernous  Nsevi  (erectile  tumours),  are  soft, 
compressible  tumours,  composed  of  spaces  lined  with  endo- 
thelium cm])edded  in  fibrous  tissue,  and  communicating  with 
veins.  They  can  be  emptied  by  pressure,  and  they  enlarge  with 
straining.  They  are  generally  of  a  purple  colour,  especially 
when  the  skin  is  implicated  in  the  growth.  The  commonest 
situations  are  the  lips,  cheeks,  genital  organs ;  and  sometimes 
the  liver.  Thrombosis"  is  apt  to  occur  in  the  spaces,  and  this 
sometimes  leads  to  spontaneous  cure.  They  may  increase  in 
size,  or  wither  from  degenerative  changes. 
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Treatment. — Nicvi,  as  u  rule,  give  rise  to  no  trouble;  but 
operation  is  often  called  for  to  cure  disfigurement.  In  some 
cases,  however,  malignant  disease  is  found  to  follow  on  an 
apparently  simple  angioma  ;  and  in  some  situations  (the  bladder, 
for  instance)  the  tumour  should  be  removed.  When  a  ntevus 
does  not  increase  in  size  it  may  be  left  alone ;  but  if  it 
grows  larger  it  should  be  excised,  to  prevent  subsccpient 
complications. 

(1)  Excision, — The  tumour  is  excised,  along  with  a  thin 
border  of  normal  skin  and  subcutaneous  tissue  ;  if  the  incision 
is  not  wide  enough  severe  haemorrhage  may  occur,  and  the 
tumour  usually  reappears.  The  incisions  must  be  planned  to 
leave  a  small  and  unpuckered  scar. 

(2)  Electrolysis. — When  excision  would  sacrifice  too  much 
of  the  healthy  skin  (near  the  eyelids  or  lips),  the  resulting 
deformity  is  not  compensated  by  the  absence  of  the  tumour. 
Obliteration  may  then  be  obtained  by  coagulating  the  blood, 
by  the  passage  of  a  weak  continuous  current  of  electricity 
through  the  "tumour.  Positive  and  negative  electrode  needles 
are  plunged  into  the  noevus,  and  a  current  of  5-10  milli- 
amperes  passed.  Oxygen  is  set  free  at  the  positive  pole  and 
oxidises  the  fluids  in  the  vicinity,  causing  a  hard  clot  to  form  ; 
while  the  negative  pole  forms  a  frothy  clot,  with  liberation  of 
hydrogen.  The  electrodes  soon  become  polarised,  and  the 
current  must  be  increased  accordingly,  or  reversed  from  time 
to  time.  A  galvanometer  should  always  be  used,  in  order  that 
the  strength  of  the  current  which  is  actually  passing  may  be 
known.  The  operation  should  last  for  5-10  minutes;  and  it 
should  be  repeated  at  intervals  of  ten  days  or  so,  until  harden- 
ins:  of  the  tumour  remains  constant. 

Cirsoid  aneurysm,  or  anenrysm  by  a7iastonwsts,  is  a  pulsat- 
ing tumour  composed  of  a  localised  dilatation  of  arteries,  veins, 
and  capillaries.  It  is  situated  usually  on  the  scalp.  It  is 
congenital  in  origin,  and  usually  increases  in  size.  Bleeding 
and  ulceration  may  occur. 

Treatment. — Excision,  with  ligation  of  the  vessels. 

Naevo-lipoma  is  a  combination  of  na^vus  and  lipoma,  having 
the  compressibility  of  nrevus  and  the  elasticity  of  lipoma.  It 
should  be  excised. 


CHAl'TEE  II. 


AFFECTIONS  OF  THE  LYMPHATICS. 


Injuries  of  the  lymphatic  vessels  hardly  ever  give  rise  to 
trouble,  as  anastomosis  between  tlie  cliannels  is  so  complete, 
that  the  functions  of  the  injured  vessels  are  easily  taken  up. 

The  thoracic  duct,  however,  is  liable  to  ruptnre,  especially 
in  dissecting  out  tumours  in  the  subclavicular  region.  Such 
rupture  is  recognised  by  a  discharge  of  milky  fluid,  more 
copious  after  meals,  which  distends,  or  flows  from,  a  ^vound  if 
there  is  one;  or,  if  it  is  due  to  a  subcutaneous  injury,  there 
may  be  signs  of  filling  up  of  the  pleural  cavity  with  chyle. 

Treatment  consists  in  opening  up  the  wound,  and  packing 
It  with  antiseptic  gauze.  The  discharge  usually  stops  by 
filling  up  of  the  opening  with  granulation  tissue.  If  chyle  has 
entered  the  pleural  cavity,  it  must  be  drained  off. 

The  larr/e  lym])hatic  vessels  of  the  groin  or  axilla  are  liable 
to  injury  in  wide  dissections  for  glandular  afiections.  The 
scarring  may  result  in  setting  up  persistent  adema,  often  of  a 
solid   consistence.     Treatment  consists  in  graduated  elastic 
^  bandaging  and  massage. 

Lymphangitis,  or  inflammation  of  lymphatic  vessels,  may  bo 
acute,  subacute,  or  chronic. 

Cause.— It  results  from  absorption  of  irritating  material, 
especially  the  products  of  infection  ;  and  may  start  from  a 
w^ound,  pi-ick,  or  abrasion ;  or  in  some  cases,  through  the 
unbroken  skin.    It  may  arise  also  fi'om  stings,  or  insect  bites. 

Pathology.  —  The  vessel  walls  ))ecomc  congested  and 
swollen,  and  shed  their  endothelial  cells.  The  lymph  is 
increased^  in  amount,  and  often  coagulated  (thrombo-lymphan- 
gitis).  The  lymphatic  glands  nearest  the  point  of  irritation 
become  involved  in  the  inflammation,  but  act  as  barriers  to 
the  spread  of  the  disease.    In  acute  cases  the  glands  may  be 
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wiable  to  do  so,  and  tl)e  lymphatic  vessels  beyond  theni 
become  alfected.  Around  the  glands  is  usually  a  zone  ot 
inflammation,  and  the  blood-vessels  may  absorb  some  ot  the 
poisons,  and  give  rise  to  toxic  symptoms.  Suppuration  may 
take  place  in  the  lymphatic  vessels,  foi-ming  a  lymphaUc 

(tI)SCCSS 

Symptoms.— The  line  of  lymphatic  vessels  is  painful  and 
tender,  and  surrounded  with  an  area  of  oedema.  The  nearest 
olands  are  swollen  and  painful,  and,  in  suppuratmg  cases, 
fluctuation  may  be  made  out.  If  the  superficial  vessels  are 
affected,  they  stand  out  as  red  lines  in  the  skm,  and  sometimes 
may  be  felt  as  hardish  cords.  Inflammation  of  deep  lymphatics 
is  diagnosed  by  oedema,  along  with  enlargement  and  tenderness 
of  the  concomitant  glands. 

Constitutional  signs  of  inflammatory  fever  are  present,  and 
vary  with  extent  and  virulence  of  the  irritation. 

Treatment,— The  part  must  be  kept  at  rest,  and  if  a  limb 
is  affected,  it  should  be  put  on  a  splint  and  elevated.  The 
source  of  the  irritation  is  sought  for  and  treated  by  drainage 
and  antiseptic  dressings.  Fomentations  are  of  use  to  dilate 
the  blood-vessels  and  increase  the  ettusion,  and  so  counteract 
the  poison.  •  This  eff'ect  may  sometimes  be  increased  by  gentle 
elastic  constriction.  If  suppuration  takes  place,  free  incisions 
must  be  made  where  the  pus  is  found  to  be.  Suppurating 
alands  are  to  be  opened  as  soon  as  possible.  l\ain  may  be 
relieved  by  painting  the  part  with  belladonna,  or  by  internal 
administration  of  opium. 

Special  forms  of  lymphangitis  are  met  with  amongst  butchers, 
and  those"  who  are  employed  in  dissecting,  or  making  post- 
mortem examinations,  and  generally  of  a  virulent  type. 

Chronic  lymphangitis  is  usually  caused  by  tuberculosis  or 
syphilis,  and  the  vessels  may  be  aff'ected  hy  the  changes 
characteristic  of  these  diseases. 

Lymphadenitis,  inflammation  of  lymphatic  glands,  is 
nearly  always  secondary  to  that  of  the  lymphatic  vessels. 
Sometimes  the  glands  are  aftccted  alone,  and  occasionally 
without  any  obvious  source  of  irritation.  Infections  from  soft 
chancre,  or  from  sore  throats,  are  frequent  causes ;  the  glands 
also  aftected  in  some  of  the  specific  fevers,  notably  in 
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Pathology.— The  glands,  acting  as  filters  to  the  lymphatic 
vessels,  are  themselves  aftected  by  the  toxic  agents  which  they 
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retain  and  help  to  dcstvoy.  In  i^iibaciite  cases  there  is  hyper- 
icniia  and  infiltration  with  fibrinous  exudation,  which  causes 
enlargement  of  the  gland  and  distension  of  its  capsule.  The 
lymphocytes  are  multiplied,  and  the  endothelium  of  the  blood 
sinuses  is  shed.  liesolution  takes  place  after  hypenemia  has 
subsided,  with  absorption  of  tlie  exudate  and  proliferated  cells, 
and  regeneration  of  the  endothelium.  The  inflammation 
usually  affects  the  surrounding  tissues  {peri-adenitis);  and  if  it 
lasts  long,  the  gland  becomes  fixed  in  its  place  by  adhesions. 
In  acute  cases,  if  suppuration  occurs,  a  glandular  abscess 
(bilbo)  is  formed  ;  in  other  cases,  the  gland,  on  section,  may  show 
patches  of  necrosis  and  luemorrhage ;  while  in  rarer  cases  the 
whole  gland  may  be  found  to  be  necrosed. 

Complications  which  may  occur  comprise  cellulitis,  thrombo- 
phlebitis, and  general  infection. 

Symptoms.— In  acute  lymphadenitis  there  is  throbbing 
pain,  tenderness  on  pressure,  and  often  redness  in  the  rcgiou 
of  the  swelling,  and  the  skin  may  soften  and  break  dmvn. 
The  gland  is  often  immovable  owing  to  periadenitis  and 
Oidema.    Feverish  symptoms  are  also  present. 

Treatment— The  primary  source  of  infection  should  be 
sought  for  and  treated,  and  the  part  kept  at  rest.  Hyperemia 
may  be  induced  V)y  the  methods  previously  mentioned.  If 
suppuration  occurs,  the  gland  must  he  opened  either  by 
puncture,  or,  better,  ])y  free  incision  ;  taking  care  not  to  injure 
tlie  blood-vessels  in  the  neighbourhood.  In  very  virulent 
infections  the  glands  should  be  excised  entirely.  When  this  is 
done,,  the  functions  of  the  extirpated  glands  are  taken  up  by 
development  of  the  lymphatic  substance  in  the  fatty  connective 
tissue  in  the  vicinity. 

Chronic  Lymphadenitis.— Though  chronic,  painless  enlarcre- 
ment  of  glands,  especially  those  of  the  neck  followin<>-  sore 
throats  and  caries  of  the  teeth,  may  persist  for  a  lono-'^time 
and  ultimately  subside  completely  without  giving  evidence  of 
tuberculosis;  yet  in  most  instances  chronic  lympliadenitis  is 
due  to  txberculofti.f  or,  less  fre(piently,  to  syphilid. 

etiology.— Infection,  when  tubercu/dr,  occurs  from  existino- 
lesions  m  the  body,  or  from  the  skin  ;  more  commonly  from  the 
iiaso-pharynx,  and  in  the  abdomen  from  the  alimentary  canal 
In  these  latter  modes  the  primary  source  may  show  no  sic^n  of 
being  affected.  When  infection  is  syphilitic,  the  "primary 
sore"  infects  the  nearest  glands  only  (hard  bubo);  while  in  the 
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secondary  stages  the  glands  thronghout  the  body  are  liable  to 
enlargement,  notably  those  at  the  back  of  the  neck.  Simple 
adenitis  is  dependent  on  long-continued  irritation,  such  as 
eczema,  pediculosis,  or  caries  of  teeth,  and  the  like. 

Symptoms. — The  glands  become  enlarged  slowly  and- 
without  pain.  They  are  at  first  movable,  but  become  fixed  by 
inflammatory  adhesions,  and  the  skin  may  be  involved.  They 
generally  soften,  and  the  central  part  breaks  down  into  a  curdy 
pus,  which  occupies  a  cavity  of  degenerated  gland  substance. 
If  the  skin  gives  way  an  ulcer  is  left,  which  is  slow  in  healing 
{vide  tubercle  and  syphilis). 

Diagnosis.— Tubercular  glands  may  have  to  be  distinguished 
from  lymphadenoma  {q.v.);  from  primary  or  secondary  mali<i- 
nant  disease,  by  the  rapid  growth,  more  extensive  adhesions 
and  pressure  effects,  and  usually  more  constant  pain  :  from 
fatty  tumours,  by  the  history  of  slow  growth,  and  absence  of 
constitutional  symptoms. 

Constitutional  disturbances  vary  much  in  intensity,  some- 
times being  practically  absent.  In  other  cases  there  is  anaimia, 
which  disappears  to  a  great  extent  on  removal  of  the  diseased 
tissues ;  want  of  appetite,  and  loss  of  weight  are  common  : 
the  temperature  is  often  slightly  febrile  in  the  evenings. 

Treatment. — Any  source  of  irritation  must  be  sought  for 
and    treated.     Tubercular  patients  must  have  special  con- 
stitutional treatment.    The  glands,  in  the  early  stages,  before 
adhesions  have  formed,  can  be  easily  removed  through  a  small 
incision ;  hence,  if  they  do  not  subside  quickly  after 
treatment  tliey  should   be   excised   without   delay.  When 
softening  occurs  they  may  be  punctured,  to  remove  some  of  the 
fluid,  and  injected  with  iodoform  emulsion,  or  other  stimulating 
ao-ent.    Tliis  process  may  be  repeated  at  intervals  of  a  fort- 
nTo'ht,  until  signs  of  cicatrisation  show  themselves.    If  the 
skTu  'breaks  down  the  diseased  gland  sho\ild  be  scraped  out 
with  a  sharp  spoon,  the  walls  ca\iterised  with  pure  carbolic 
acid,  and  the  cavity  packed  with  iodoform  gauze.    The  infected 
ed^es  of  the  skin  are  snipped  off,  and,  at  a  later  stage,  the 
opening  may  be  closed  by  a  small  plastic  operation,  in  order  to 
prevent  the  formation  of  an  unsightly  puckered  scar.  _  Objec- 
tions have  been  raised  that  scraping  of  such  a  lesion  is  apt  to 
lead  to  general  spread  of  tubercle  in  the  body,  but  the  danger 
is  probably  exaggerated. 

In  syphilitic  lymphadenitis  the  patient  should  have  a  course 
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of  potassium  iodide  ;  and  if  the  swellin*;-  still  remains,  excision 
of  tlie  gland  should  be  performed. 

Lyinphangiectasis  is  dilatation  of  lymphatic  vessels,  com- 
parable to  varix  in  veins ;  it  is  of  congenital  origin,  but  excited 
jj^y  obstruction. 

Lymphatic  varix  and  lymphatic  naevus  arc  met  with  in  the 
spermatic  cord  and  the  mouth  respectively,  and  resemble  these 
conditions  in  veins  without  the  blue  colour. 

Lymphangioma,  tumour  composed  of  lymph  spaces  dilated 
into  cysts,  and  situated  in  the  skin  and  subcutaneous  tissue. 
Treatment,  if  they  cause  trouble,  is  excision  along  with  a  zone 
of  the  surrounding  tissues. 

Elephantiasis  is  a  condition  in  which  the  skin  and  sub- 
cutaneous tissue  become  greatly  thickened  and  rugose.  It  is 
due  to  chronic  obstruction  of  the  lymph  channels.  The  most 
common  cause  is  the  presence  of  Filaria  (causing  Elephantiasis 
Arabum)  ;  but  cicatrices  from  burns,  cellulitis,  or  malignant 
disease  have  been  known  to  cause  a  similar  condition.  The 
chief  seats  of  the  disease  are  the  lower  limbs  and  the  scrotum  ; 
and  the  enlargement  may  reach  enormous  dimensions. 

Treatment  is  usually  confined  to  elastic  pressure  and 
massage  ;  though,  where  the  growth  is  very  large,  amputation 
of  the  limb,  or  part,  may  be  necessary. 

Lyraphadenoma  (Hodgkin's  disease)  is  an  affection  in  which 
there  is  enlargement  of  the  spleen  and  lymphatic  glands,  and 
certain  changes  in  the  composition  of  the  blood.  It  tends  to 
cud  fatally. 

etiology. — The  cause  is  quite  uncertain. 

Pathology. — The  glands  are  simply  enlarged,  and  generally 
soft,  though  they  are  sometimes  hard  and  fibrous.  There  is 
usually  hy])ertropliy  of  the  sjileen.  Sometimes  small  adenoid 
tumours  are  found  in  the  liver,  Peyer's  patches,  tonsils,  and 
other  lymphoid  tissues.  In  tiie  blood  there  is  a  diminution  of 
red  cells;  the  leucocytes  are  not  increased,  except  to  a  slight 
degree  as  regards  lymphocytes. 

Symptoms. — There  is  always  anromia  and  loss  of  strength, 
and  febrile  temperatui'e  and  indigestion  are  common  ;  there 
is  painless  enlargement  of  the  glands,  usually  beginning 
in  the  posterior  triangle  of  the  neck,  and  often  involving 
those  of  the  axilla  and  gi-oin.  The  swellings  arc  at  first  discrete, 
but  become  aggregated  into  masses,  and  may  attain  consider- 
able size.    They  show  little  tendency  to  caseation  or  suppura- 
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tion,  and  their  chief  danger  is  from  pressure  on  important 
structures. 

Diagnosis  from  tubercular  glands  is  made  by  noting  the 
absence  of  caseation,  and  of  tubercles  by  microscopical  examina- 
tion :  from  li/mj^Jio-Kurcoimi,  there  is  no  clear  distinction  but 
its  comparatively  rapid  growth  or  its  microscopic  appearance. 

Treatment  is  confined  to  general  dietetic  and  hygienic 
measures.  Arsenic  is  the  only  drug  that  seems  to  have  any 
beneficial  efiect  on  the  progress  of  this  disease.  If  the  glands 
are  discovered  when  they  form  small  isolated  masses  they 
should  be  excised. 

Lympho  -  sarcoma  occurs  in  lymphatic  glands  or  other 
lymphoid  tissue  in  various  parts  of  the  body.  It  resembles 
other  forms  of  glandular  swellings,  and  is  diagnosed  by  a 
process  of  exclusion  only.    Treatment  is  excision. 

Sarcomata  of  glands  arc  found,  as  secondary  growths,  from 
infection  through  the  lymphatic  channels.  Sarcoma,  however, 
does  not  result  so  constantly  in  infection  of  lymphatics  as  does 
carcinoma.    It  occurs  sometimes  as  a  primary  tumour. 

Carcinoma  of  lymphatics  is  very  common  as  a  secondary 
growth,  and  the  glands  especially  are  often  infected  early  by 
epithelial  cells  carried  from  the  primary  tumonr.  The  larger 
lymphatic  channels  apparently  often  escape,  but  infective  cells 
may  be  retained  in  the  smaller  meshes  of  the  vessels  which 
compose  the  minute  lymphatic  nodules  so  generally  scattered 
amidst  the  fatty  connective  tissue.  Should  these  be  left 
l)chind  at  an  operation  for  eradicating  a  cancerous  tumour, 
the  lymphoid  tissue  and  cancer  cells  develop  together  into 
further  secondary  cancerous  nodules. 
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INJURIES  AND  DISEASES  OF  NERVES. 

INJURIES  OF  NERVES. 

Injuries  in  General. — Except  where  the  nerve  is  severed  or 
permauently  compressed,  recovery  is  the  rule  •  and  the  treat- 
ment is  confined  to  keeping  the  limb  at  rest,  to  prevent  tension 
on  the  nerve,  and  applying  friction  and  massage  to  the  limb, 
to  ])revcnt  wasting  of  the  nuiscles  from  want  of  use. 

Wounds  of  Nerves. — If  a  nerve  is  completely  divided  the 
ends  retract  slightly,  and  tiicre  is  entire  loss  of  its  function. 

Pathology.  —  If  the  divided  ends  remain  ununited  the 
pro.i  iiiKil  end  becomes  bulbous,  and  the  terminal  parts  of  the 
fibres  become  degenerated  for  a  short  distance.  Then  new 
meduliated  fibres  become  proliferated  by  development  of  the 
nerve  corpuscles,  while  tlie  connective -tissue  corpuscles  also 
form  an  overgrowth.  These  become  coiled  up  together,  thus 
constituting  a  '\faLse  neuroma." 

The  dutnl  segment  shows  signs  of  much  greater  changes. 
The  nerve  degenerates,  ultimately  in  all  its  length,  by  breaking 
up  of  the  myelin  of  the  medullary  sheath,  and  softening  and 
disappearance  of  the  axis  cylinders.  Inflammatory  changes, 
involving  the  connective -tissue  cells  of  the  cndoneurium  and 
nerve  corpuscles,  follow,  by  which  the  remains  of  the  old 
nerves  are  removed,  and  new  tissue  is  laid  down  in  a  fibrillar 
arrangement.  These  fibres  do  not  assume  the  i'orm  of  normal 
nerves  (axis  cylinder,  medullary  sheath,  sheath  of  Schwann, 
and  nuclei  or  nerve  corpuscles)  unless  a  junction  is  made  with 
the  proximal  end,  calling  forth  a  functional  activity.  When  this 
occurs  the  immature  nerves  gradually  develop  to  adult  form.^ 

'  Other  theories  of  iierve-i egeiieratioii  arc  widely  lield,  Init  tliiy  seems 
to  Ije  tlie  most  satisfactory  at  }>reseiit. 
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Sensation  retni-ns  ra])idly,  generally  in  a  few  days,  even 
after  long  severance.  Muscular  action  is  slower  in  returning, 
months  or  years  sometimes  elapsing  ;  and,  indeed,  after  long 
division  of  the  nerves  only  partial  return  of  function  can  be 
hoped  for. 

Tlie  effects  of  division  are — 

(1)  Abolition  of  sensation  in  the  parts  supplied  by  the  nerve  ; 
this,  however,  is  often  restored,  at  least  in  part,  by  anastomosis 
of  the  terminal  twigs  with  those  of  adjacent  nerves. 

(2)  J'cDvh/sis  of  all  the  muscles  supplied  by  the  nerve,  which 
persists  until  the  nerve  is  reunited  and  regenerated.  Certain 
changes  in  the  muscles  themselves  also  take  place. 

(3)  Disturbance  of  vasomotor  functions,  resulting  in  variation 
in  the  temperature  of  the  part ;  usually  a  rise,  followed  by  a 
persistent  lowering. 

(4)  'Trophic  changes,  such  as  glazed,  cold,  and  bluish  appear- 
ance of  the  skin  ;  falling  out  of  the  hair  ;  liardening  and 
cracking  of  the  nails  ;  "  rheumatic  "  thickening  in  the  joints; 
and  alterations  in  the  function  of  glands. 

(5)  Sometimes  neuritis,  with  shooting  ]iain,  referred  to  the 
area  of  distribution  of  the  nerve. 

(6)  Rarely  affections  of  the  central  nervous  si/stem,  such  as 
epilepsy. 

Tlie  changes  in  the  muscles  mentioned  above  begin  to  appear 
some  time  after  the  nerve-supply  is  cut  off,  and  constitute  what 
are  known  as  the  reactions  of  degeneration.  The  m\iscles 
do  not  respond  to  the  faradic  (induced)  current,  but  they 
contract  with  the  galvanic  (continuous)  current ;  the  current 
which  causes  this  contraction  is  less  than  that  required  to 
act  on  a  normal  muscle  ;  the  contraction  is  slow  and  tetanic, 
instead  of  being  momentary  ;  the  effect  of  altering  the  poles  is 
the  reverse  of  the  normal  change,  i.e.  A.C.C.  >  K.C.C.,  while  in 
normal  reaction,  K.C.C.>  A.C.C  ;  as  degeneration  proceeds 
response  to  electric  stimuli  becomes  less,  and  finally  is 
abolished. 

As  the  affected  muscles  degenerate,  those  opposing  them 
tend  to  shorten  and  produce  deformities. 

Treatment.  —  In  recent  vounds  the  nerve  ends  must  be 
souoht  for  and  drawn  together.  Thev  are  then  united  bv 
))assing  a  coujtle  of  absorbable  sutures  through  them  near  the 
divided  ends,  and  also  one  or  two  through  the  sheaths.  In 
old-standing  divisions  the  nerve  ends,  which  are  often  bull)0us 
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and  can  be  felt,  should  be  exposed,  the  bulbous  ends  cut  away 
till  natural-looking  nerve  fibres  are  seen,  and  the  ends  sutured. 
If  the  ends  arc  much  separated  they  may  be  stretched  to  some 
extent,  and  the  limb  may  be  flexed  in  order  to  approximate 
them.  When  they  cannot  be  made  to  meet,  a  number  of 
strands  of  catgut  may  be  stitched  between  them  to  form  a 
bridge  for  the  regenerating  fibres  to  grow  in  and  form  a  con- 
nection ;  or  a  nerve  from  a  freshly-killed  animal  may  V»e  used 
instead,  and  probably  it  acts  only  in  that  manner.  In  other 
conditions  a  nerve  may  be  grafted  by  inserting  the  freshened 
end  into  a  slit  in  another  nerve,  when  regeneration,  with  return 
of  function,  may  ensue.  The  paralysed  muscles  should  in  all 
cases  be  kept  in  an  active  state  by  galvanism,  the  joints  from 
stiffening  by  free  passive  movements,  and  the  skin  from  destruc- 
tion by  massage  and  protection  from  cold  or  injury. 

Subcutaneous  rupture  of  a  nerve  is  occasionally  met  with 
from  injuries.  The  peroneal  nerve,  near  the  head  of  the  bone, 
has  been  injured  in  severe  wrenches  ;  the  circumflex,  in  dis- 
locations of  the  shoulder ;  and  the  spinal  branches  of  the 
brachial  plexus,  in  delivery  of  "  cross-births."  The  effects  and 
treatment  are  the  same  as  for  wounds  of  nerves. 

Contusion  of  nerves  gives  rise  to  pain  and  "  pins  and 
needles "  in  the  area  of  the  nerve's  distribution.  If  the 
symptoms  .last  for  a  long  time,  they  are  in  most  cases  kept 
u[)  l)y  pressure  of  effused  blood,  but  usually  even  they  dis- 
appear in  time. 

Compression  of  nerves  occasions  at  first  ])ain  and  tingling, 
and  later,  numbness  and  paralysis.  1'he  most  common  seat  is 
the  musculo-spiral  nerve,  and  the  cause,  involvement  in  callus, 
or  pressure  of  crutches,  etc. 

Treatment  consists  in  exposing  the  nerve,  carefully  separating 
all  adhesions,  and  closing  the  wound.  In  some  cases  the  nerve 
is  destroyed  by  the  pressure,  and  a  part  must  be  excised,  and 
the  two  ends  sutured. 

Foreign  bodies  in  nerves,  such  as  needles  and  fragments  of 
glass,  give  rise  to  sharp  pain  or  spasm  of  the  muscles. 

Treatment. — Removal  of  the  offending  body. 

DISEASES  OF  NERVES. 

Neuralgia  is  nerve  ytain,  and  is  due  usually  to  ])ressure  or 
inflammation  of  a  nerve,  or  to  ischicmia. 
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Neuritis,  iutiHinmatiou  of  u  iiorvc,  includes  perineuritis 
(iullammatiuu  of  the  nerve  sheath),  interstitial  neuritis  (of  the 
connective  tissue  between  the  fibres),  and  jxirenchyuuitotis 
neuritis  (of  the  nerve  fibres  themselves  with  degeneration). 

etiology. — Tlie  causes  comprise  —  1.  Local  :  {<()  injuries 
and  strains  ;  (f/)  exposure  to  cold  ;  (r)  extension  of  intiamma- 
tions  in  the  neighbourhood  ;  {d)  infiltration  of  special  diseases, 
leprosy,  cancer,  etc.  11.  General :  (c)  alcohol ;  gout  and 
rheumatism  ;  poisons  of  diphtheria,  influenza,  etc. ;  (./')  arsenic, 
lead,  and  other  metallic  poisons. 

Pathology. — In  inflammation  affecting-  the  connective  tissue 
there  is  hyperemia  and  infiltration  with  leucocytes.  If  the 
nerve  lies  in  a  bony  channel,  pressure  of  this  effusion  causes 
compression  of  the  nerve  ffbres,  leading  to  loss  of  function  ; 
and  if  it  is  persistent,  part  of  the  nerve  may  1)C  destroyed,  Avith 
degeneration  of  the  distal  part.  When  a  nerve  is  infiltrated 
with  new  formation  the  fibres  are  replaced  by  its  cells. 

Symptoms.  —There  is  boring  or  stabbing  pain,  more  or  less 
continuous,  but  increased  to  paroxysms  by  movement  or 
anything  which  causes  congestion..  The  pain  often  radiates 
beyond  the  limit  of  the  distribution  of  the  nerve.  Where  the 
nerve  lies  superficially  it  may  be  felt  as  a  swollen  cord,  and 
pressure  on  it  usually  produces  severe  pain.  If  degeneration 
is  taking  place  there  is  progressive  loss  of  function,  and  ting- 
ling or  spasm,  going  on  to  numbness  or  paralysis.  Trophic 
changes,  such  as  herpes  and  glossy  skin,  are  common.  Occa- 
sionallv  the  process  spreads  upwards — ascencliny  der/eneixition. 

Treatment. — The  cause  must  be  sought  for,  and  the  source 
of  irritation  removed  ;  and  all  general  conditions  bearing  on  the 
disease  treated — aniemia,  malaria,  etc.  Kelief  from  pain  may  be 
obtained  by  opium,  but  this  should  be  used  only  as  a  temporary 
measure,  and  all  possible  efforts  made  to  obviate  inducing  the 
drug  habit.  Chloral  and  phcnacetine  are  also  valuable  for 
this  purpose,  and  in  severe  paroxysms  chloroform  may  l)e 
administered.  Potassium  iodide  is  used  to  aid  al)sorption  of 
inflammatory  thickening,  often  with  good  results,  especially  in 
syphilitic  neuritis.  Locally,  belladonna,  hot  fomentations,  and 
hot  air  ;  counter-irritation  with  blisters  or  actual  cautery  often 
relieves  the  pains. 

Operative  measures  are  indicated  if  pain  still  persists,  vi/. 
(1)  stretching  the  nerve,  (a)  by  forcible  flexion,  or  (h)  through 
an  incision  ;  or  (2)  separating  adhesions  round  it ;  (3)  excision  of 


DISEASES  OF  NERVES 


139 


the  diseased  part  of  the  nerve,  with  subsequent  suture  of  the 
ends  ;  (4)  destruction  of  the  nerve  {a)  hy  injection  of  osmic 
acid  ( I  per  cent  solution),  (b)  by  excision  or  avulsion,  or  (c)  by 
removal  of  a  ganglion  [e.(/.  Gasserian). 

Afifections  of  Special  Nerves. 

Trigeminal  Neuralgia,  "  tic  douloureux,"  is  a  painful 
neuritis  of  the  fifth  nerve  or  its  branches.  It  occurs  in  old 
people,  and  has  been  ascribed  to  ascending  neuritis  spreading 
from  irritation  of  the  teeth,  from  intiucnza,  or  fi'om  pressure  of 
effusion  in  the  bony  channels  of  exit  from  the  skull. 

Symptoms. — The  pain  is  either  continuous  or,  more  com- 
nicjnly,  paroxysmal  in  incidence,  and  often  induced  by  blasts  of 
cold  air.  Twitching  of  the  face  and  watering  of  the  eyes  some- 
times accompany  the  paroxysms.  Any  or  all  of  the  branches 
may  be  affected,  and  the  pain  is  referred  to  the  terminations  of 
the  nerve.  It  generally  persists  in  spite  of  remedies,  and 
operative  interference  is  called  for.  When  this  is  inadvisable, 
the  only  alternative  is  drugging  with  opium. 

The  aflTected  branches  should  be  treated  separately  at  first ; 
tiie  stem  being  divided,  and  the  root  torn  out  by  a  twisting 
movement.  The  supra-orbital  branch  may  be  readied  by  an 
incision  over  the  eyebrow.  AVhen  the  eyeball  is  affected,  the 
ophthalmic  division  may  be  found  under  tlie  roof  of  the  orbit, 
where  it  may  be  seized  and  torn  out  of  the  sphenoidal  fissure. 
The  infra- orbital  nerve  is  treated  in  the-same  way,  thi'ougli  an 
incision  just  below  tlie  level  of  the  orbit  ;  or  the  antrum  may 
be  opened,  and  the  nerve  root  torn  out  from  tlie  foramen 
rotundum.  Tiie  inferior  dental  nerve  is  reached  at  the  mental 
foramen,  or  at  its  entrance  into  the  lower  jaw  behind  the 
last  molar  tof)th.  Here  it  can  be  caught  on  a  hook  and. 
stretched  or  torn  out.  The  lingual  nerve  may  be  excised  for 
intense  pain  in  the  fore  part  of  the  tongue,  through  an  incision 
between  the  root  of  the  tongue  and  the  angle  of  the  jaw. 
The  auriculo-temporal  nerve  is  easily  accessible  for  excision, 
lying  behind  the  temporal  artery. 

The  second  and  third  branches  can  be  exposed  at  the  base 
of  the  skull  immediately  after  their  exit  from  the  foramen 
rotundum  and  the  foramen  ovale,  by  temporary  resection  of 
part  of  the  condyle  of  the  jaw  and  the  zygoma  {Krdnlein's 
ine/kod). 


140 


HANDBOOK  OF  SURGERY 


If  those  methods  all  fail  to  give  relief,  the  Gasserian 
ganglion  may  be  excised.  The  shock  of  the  operation  is  great, 
and  a  modification  has  been  made,  to  obviate  this,  by  dividing 
the  root  of  the  ganglion,  and  interposing  sterilised  rubber- 
tissue  between  the  cut  ends,  to  prevent  their  reunion.  The 
ganglion  may  ])e  reached  (a)  through  the  temporal  fossa, 
stripping  up  the  dura  mater  {Ilartley-Krause);  (b)  through  a 
similar  opening,  but  reaching  the  root  of  the  ganglion  intra- 
durally.  The  bleeding  in  the  second  method  is  less,  and  so 
saves  some  time,  but  the  shock  is  as  great,  and  there  is  greater 
danger  from  extravasation  of  blood  into  the  skull,  with  pressure 
symptoms  resulting. 

Facial  spasm  occui-s  sometimes  in  connection  Avith  trigeminal 
neuralgia,  but  may  arise  from  irritation  of  the  facial  nerve 
alone.  The  nerve  may  be  reached  outside  the  stylo-mastoid 
foramen,  and  here  it  may  be  stretched.  Paralysis  usually 
follows,  however,  and  division  of  the  nerve  is  more  reliable, 
without  causing  very  much  more  disablement. 

Facial  palsy  sometimes  results  from  extension  of  inflamma- 
tory disease  of  the  middle  ear.  To  relieve  this,  the  disease  of 
the  ear  should  be  eradicated,  and  in  some  instances  the 
aqueduct  of  Fallopius  may  be  opened  by  means  of  a  burr  to 
relieve  pressure.  In  persistent  paralysis,  the  distal  part  of  the 
nerve  may  be  engrafted  into  spinal  accessory  or  hypoglossal, 
with  moderately  good  results. 

Wry-neck  (spasmodic  torticollis)  is  due  to  irritation  of 
some  part  of  the  spinal  accessory  nerve,  with  spasmodic  con- 
traction of  the  sterno-mastoid  muscle.  The  head  is  bent 
forwards  and  towards  the  shoulder  on  the  same  side,  while 
the  face  is  turned  rather  to  the  opposite  shoulder.  The 
spasms  often  become  worse  on  efforts  of  the  patient  to  correct 
this.    (For  non-spasmodic  wry-neck,  vide  section  on  the  neck.) 

The  only  efficient  treatment  is  excision  of  part  of  the  spinal 
accessory  nerve  as  it  enters  the  muscle. 

Branches  of  the  brachial  plexus  in  infants  are  sometimes 
ruptured  during  birth,  especially  in  "cross-birth.'"  The  nerves 
most  commonly  involved  are  the  anterior  branches  of  the  fifth 
and  sixth  cervical  nerves,  and  the  paralysis  corresponds  to  the 
distribution  of  those  fibres.  The  nerves  should  be  exposed, 
and  the  ends  freshened  and  joined  together. 

The  musculo-spiral  nerve,  which  supplies  the  triceps,  all 
the  extensors  of  the  forearm,  and  the  supinators,  along  with 
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the  skin  on  the  radial  side  of  the  back  of  tlie  hand,  the  thumb, 
index  and  middle  Hnoers,  is  sometimes  torn  or  compressed  ui 
calkis  from  fractures  of  tlie  humerus  ;  or  compressed  from  a 
cratch  {crutch  palsy) ;  or  from  hanging  the  arm  over  the  edge 
of  a  table  during  operations  ;  or  over  the  back  of  a  chair,  m 
drunken  sleep.  The  result  is  partial  or  complete  paralysis  of 
these  muscles,  and  the  effect  produced  is  flexion  of  the  wrist 
{wrist-drop),  from  failure  of  the  opposing  extensors,  and  loss  of 
extension  power  of  the  first  phalanx  of  the  thumb. 

The  median  and  ulnar  nerves  are  less  commonly  affected, 
but  cuts  at  the  wrist  with  broken  glass  are  apt  to  implicate 
them. 

The  median  nerve  may  be  injured  by  fractures  or  wounds  ot 
the  forearm.  The  muscles  supplied  are  the  pronators,  the 
flexors  of  the  forearm  (except  those  supplied  by  the  ulnar 
nerve),  the  abductor,  opponens,  and  half  of  the  short  flexor  of 
the  thumb.  Paralysis  of  these  muscles  entails  twisting  of  the 
hand  to  the  ulnar  side  ;  abduction  and  straightening  of  the 
thumb,  M-ith  wasting  of  the  thenar  eminence  ;  straightening  of 
the  first  and  second  fingers,  except  for  the  action  of  the 
interossei.  Sensation  is  lost  on  the  palmar  surface  of  the 
hand  and  fingers,  excey)t  the  little  finger  and  half  the  ring 
finger. 

The  ulnar  nerve  is  sometimes  injured  in  dislocations  of  the 
shoulder,  and  injuries  of  the  elbow,  forearm,  or  wrist.  The 
muscles  affected  are  the  interossei,  the  two  inner  lumbricales, 
flexor  carpi  ulnaris,  and  half  the  flexor  profundus,  the 
adductor  and  inner  head  of  the  short  flexor  of  the  thumb. 
The  hand  is  twisted  rather  towards  the  radial  side  ;  movements 
of  the  little  finger  are  lost ;  and  the  hypo-thenar  eminence  is 
wasted  ;  the  finu'ers  cannot  be  flexed  at  the  first  or  extended  at 
the  second  phalanx,  and  a  form  of  "claw-hand"  deformity  is 
produced.  The  thumb  loses  its  power  of  adduction.  Sensation 
is  lost  to  the  whole  of  the  little  finger  and  the  ulnar  half  of  the 
ring  finger. 

Sciatica,  or  neuralgia  of  the  sciatic  nerve,  usually  follows 
exposure  to  cold  or  injury,  and  occurs,  as  a  rule,  in  "rheu- 
matic" subjects.  The  pain  is  referred  to  the  ti)igh,  the 
leg,  or  sometimes  to  the  ankles  and  feet.  It  has  to  be 
diagnosed  by  pain,  intensified  by  pressure  along  the  line  of  the 
nerve ;  and  differentiated  from  hip-joint  affections  by  absence 
of  pain  in  movements  of  the  joint ;  from  pain  of  tumours  or 
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tUieurysms  of  the  pelvis  pressing  on  the  nerve,  by  eliminating 
the  possibility  of  their  presence;  from  spinal  or  sacro-ihac 
disease  and  injuries  to  the  superficial  parts,  by  pain  on  deep 
pressure  at  the  places. 

Treatment  must  at  first  be  general,  /.<?.  anti-rhciimatic, 
and  attention  to  free  movement  of  the  bowels  dailv,  with 
counter-irritation  and  hot-air  applications.  If  these  fail,  the 
nerve  should  be  stretched,  by  straightening  the  leg  on 
the  thigh  and  flexing  the  thigh  on  the  body,  under  an 
anaesthetic ;  or,  failing  improvement  from  this,  the  nerve 
should  be  exposed  in  the  fold  of  the  buttock  and  stretched,  or, 
better,  relieved  of  all  adhesions  I'ound  it.  After  tliis  treat- 
ment the  limb  should  be  kept  in  a  splint  for  ten  days  ;  then 
gentle  movement  is  allowed. 

Perforating  ulcer  of  the  foot  is  a  condition  of  atrophic 
change  in  the  skin  of  the  sole  following  injuries  to  the  nerves 
of  the  lower  lirnb.  It  arises  from  slight  sores  which  do  not 
heal,  but  go  on  to  progressive  ulceration.  It  is  generally 
painless,  and  on  that  account  it  is  often  allowed  to  go  without 
proper  treatment  for  a  long  time. 

Treatment. — Antiseptic  dressings  are  applied,  but  if  healing 
does  not  rapidly  take  ])lace,  the  ulcer  should  be  excised  com- 
pletely, and  treated  as  a  fresh  wound.  If  possible,  where  the 
patient  is  not  too  old  or  weak,  the  nerve  condition  should  be 
attended  to.  Usually,  however,  that  is  not  possible,  as  the 
lesion  is  often  centi'al. 


CHAPTEE  IV. 


AFFECTIONS  OF  MUSCLES,  TENDONS,  FASCIAE, 

AND  BURS^. 

AFFECTIONS  OF  MUSCLES. 

Contusions  are  verv  common,  from  falls  and  blows.  I'liere  is 
generally  some  bleeding,  and  often  partial  rupture  of  the 
muscle  fibres. 

The  symptoms  are  pain,  increasing  with  movement ; 
tenderness  over  the  spot ;  swelling  from  effusion  ;  and  often 
ecchymosis.  There  is  some  loss  of  j)ower  from  the  pain,  and 
later  from  partial  atrophy.  Suppuration  is  apt  to  ensue  where 
there  is  much  effusion. 

The  treatment  is  rest,  with  firm  pressure  by  bandaging 
where  possil)le,  and  edrly  application  of  cold  to  preveiit 
excessive  ))leediug.  In  the  later  stages,  massage  and  graduated 
movements  should  be  used,  to  restore  the  action  of  the  muscles. 

Wounds  of  muscles,  if  transverse,  gape  widely,  and  should 
be  sutured.  Jf  longitudinal  they  need  not  be  sewed,  as  the 
edges  fall  together,  but  as  a  rule  the  sheath  should  be  closed 
by  interrupted  sutures.  The  chief  danger  is  from  septic 
particles  lodging  in  the  loose  and  soft  tissues,  and  giving  rise 
to  suppuration.  Healing  takes  place  by  fibrous  tissue,  varying 
in  amount  with  the  extent  of  the  intervening  s])ace  to  be  filled. 

Rupture  of  muscle  may  occur  from  sudden  spasmodic  action, 
especially  in  involuntary  reflex  movements,  but  also  during 
violent  exercise,  and  in  dislocations.  It  is  most  commonly 
seen  in  the  addi;ctors  of  the  thigh,  the  biceps  of  the  arm,  tiio 
gastrocnemius,  the  rectus  abdominis,  and  the  sterno-mastoid  of 
infants  at  birth. 

The  symptoms  are  sudden  pain,  like  a  blow,  followed  by 
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loss  of  function  ;  sometimes  a  tearing  feeling  in  partial  ruptures 
(strdin)  from  one  fibre  dragging  on  another.  Immediately 
after,  a  gap  is  felt  in  the  muscle,  and  above  and  below  this  a 
firm  round  tumour  formed  by  the  retracted  ends,  which  increase 
in  size  if  attempts  are  made  to  use  the  muscle.  The  gap  is 
rapidly  obliterated,  however,  by  filling  with  blood  clot. 

Treatment  consists  in  approximating  the  ends  by  suitable 
position  and  firm  bandaging,  and  controlling  the  hfcmorrbage 
by  elevation,  where  it  is  possible.  This  is  often  sufiicient  for 
partial  ruptures  ;  but  in  complete  rupture,  with  wide  separation, 
it  is  better  to  suture  the  ends  together. 

Hernia  of  muscle,  i.e.  rupture  of  a  muscle  sheath  with  pro- 
trusion through  it  of  the  belly  of  the  muscle,  is  rare,  but  is 
met  with  amongst  athletes — the  muscle  usually  aft'ected  being 
the  rectus  femoris.  The  treatment  is  suture  of  the  sheath  as 
in  longitudinal  wounds. 

Atrophy  of  muscle  ensues  fi*om  want  of  nerve  function,  due 
to  either  central  or  peripheral  causes.  The  fibres  become 
smaller  in  size,  while  the  intermuscular  tissue  is  relatively 
increased ;  the  whole  muscle  becomes  thin  and  flabby.  As 
atrophy  progresses,  the  muscle  cells  lose  their  striation,  and 
ultimately  disappear,  their  place  being  taken  by  fibrous  tissue. 
In  the  less  advanced  stages  the  muscles  ai-e  soft  and  often 
tender;  the  reactions  of  degeneration  (p.  136)  ai)pear ;  and 
finally  there  is  no  response  to  electrical  stimulation. 

There  is  another  form  of  muscular  wasting  dependent  on 
disimi,  especially  from  disease  of  a  joint.  The  wasting  comes 
on  rapidly,  in  1-3  weeks,  and  remains  stationary  for  a  long 
time.  If  the  disuse  is  temporary  the  muscles  recover  in 
a  short  time;  but  if  due  to  chronic  inflammation  about  a 
joint,  there  is  often  some  fatty  degeneration  and  permanent 
wasting. 

Hypertrophy  of  voluntary  nuiscles  is  seen  in  athletes  and 
labourers.  Hypertrophy  of  involuntary  muscles  occurs  in 
the  intestines,  tiie  ureters,  etc.,  and  is  due  to  the  ettbrts  to 
overcome  ol)structions  (/'.  diseases  of  regions). 

Myositis,  inflammation  of  muscle,  depends  on  traumatisms 
— bruises,  ruptures,  or  strains — rheumatism,  syphilis,  or  more 
rarely  tubercle  by  extension  from  other  structures.  In 
traumatic  cases  suppuration  may  follow,  leading  to  destruc- 
tion of  many  of  the  fibres,  and  subsequent  replacement  by 
cicatricial  connective  tissue.    This  gives  rise  to  contracture  at 
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a  later  stage.  Rheumatic  myositis  may  give  rise  to  nodules 
of  inflammatory  tissue  between  the  fibres,  very  painful  to  tlie 
touch  and  difficult  to  locate. 

Treatment. — Uest,  with  the  use  of  a  splint  or  sling  where 
available,  is  generally  sufficient  in  slighter  cases.  Rheumatic 
cases  should  be  treated  with  salacin  and  quinine  in  fairly 
large  doses  till  pain  is  relieved,  and  with  other  general  measures  ; 
sypiiilitic,  with  potassium  iodide ;  and  tubercular,  by  excision 
of  the  parts  along  with  the  other  tissues.  In  suppurative 
myositis,  the  muscle  must  be  incised  in  the  line  of  its  fibres, 
and  in  dangerous  situations  by  Hilton's  method,  followed  by 
free  drainage. 

Contracture  of  muscle  is  permanent  shortening,  usually 
with  some  hardening  and  rigidity,  causing  deformity  of  the 
limb.  It  is  due  to  (a)  results  of  myositis  ;  (6)  pressure  of 
splints  or  bandages  during  the  swelling  stage  of  an  injured 
limb  (Vofkmann's  udut^mic  contracture);  or  (c)  to  paralysis 
and  degeneration.  In  the  first  two  cases  there  is  hyaline 
degeneration  of  some  of  the  muscle  fibres  and  replacement  by 
inflammatory  connective-tissue  cells,  the  other  fibi-es  remaining 
normal.  The  connective  tissue  contracts  and  causes  shortening 
and  loss  of  power. 

Symptoms. — The  electric  reactions  are  normal  as  regards 
their  character,  but  diminished  in  extent  ;  there  is  thus  no 
real  reaction  of  degeneration. 

Treatment  consists  in  exercising  the  muscles  to  get  the  full 
use  of  the  remaining  fibres;  and  lengthening  the  tendons,  i.e. 
splitting  them  by  Z-shaped  incisions  and  suturing  the  ends 
together.  When  this  cannot  be  done,  the  tendon  may  be  cut 
across  (tenotomy),  and  reimion  takes  place  by  fibrous-tissue 
growth,  or  a  piece  of  tendon  of  another  animal  may  be  sutured 
in  the  gap  {tramplantation).  In  paralytic  contractures  all  the 
reactions  of  degeneration  are  seen  ;  and  treatment  depends  on 
the  cause  of  the  condition.  When  it  is  due  to  nerve  injur^^, 
electric  stimulation  and  massage  may  be  tried,  to  preserve  tlic 
functions  in  prospect  of  late  recovery.  AVhen  a  muscle  is 
completely  atrophied,  the  deformity  may  be  minimised  or 
improved  by  transferring  the  tendon  (displacement),  either 
whole  or  in  part,  of  a  sound  muscle  into  that  of  the  inactive 
one.  To  do  this  the  functionating  tendon  is  cut  across  near 
its  insertion,  a  path  bored  for  it  through  the  intervening  tissues 
by  a  blunt  instrument,  and  tlie  end  sutured  to  the  insertion 
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of  the  non-ctticient  muscle.    This  is  useful  in  some  cases  of 

club-foot.  . 

Muscular  spasm  is  due  to  nervous  stnnulation,  eitlier  (i) 
central,  as  in  injuries  to  the  spine,  or  ])eri])heral ;  (2)  irritation 
of  foreign  bodies  or  inflammatory  conditions  causmg  roHex 
spasm  ;  \i)  sudden  application  of  cold,  as  cramp  in  bathing  ; 
(4)  overstrain  of  a  i)articular  set  of  muscles  (?rr/^fr'.s  cram'p). 

Treatment  consists  in  removing  the  cause  of  irritation,  and 
in  the  case  of  over-use  in  maintaining  rest,  with  a  suitable 
splint  to  prevent  ])ermanent  contracture,  and  abstention  from 
use  for  a  time.  Constitutional  treatment  for  the  general 
health  is  important  in  these  cases. 

Myositis  ossificans  is  a  rare  disease  in  which  masses  of  bone 
are  formed  in  muscular  tissue,  in  various  parts  of  the  body. 

Ossification  of  muscles  and  tendons  sometimes  occurs  from 
e.xcessive  use  or  frequent  slight  strains. 

Pathology.— ft  is  in-obably  due  to  slight  lucmorrhagcs 
beneath  the  periosteum  at  the  insertion  of  the  muscle,  ^rhe 
effused  blood  has  a  strong  influence  on  the  action  of  the 
osteophytes  in  the  immediate  vicinity,  and  results  m  laying 
down  of  bony  tissue,  similar  to  callus  formation.  It  is  found 
chiefly  at  the  insertion  of  the  adductors  of  the  thigh  (natr  ^ 
hone),  or  in  other  parts. 

Treatment.— If  it  gives  pain  or  interferes  with  luiiction, 
the  new-formed  bone  should  be  excised. 

AFFECTIONS  OF  TENDONS. 

Wounds  of  tendons.— Where  a  tendon  is  divided  the  ends 
retract  into  the  sheath.    In  an  open  wound  they  should  be 
souo-ht  for  and  joined  together  by  suture  ;  if  more  than  one 
is  divided,  care  nuist  be  taken  to  join  the  right  ends.  In 
cases  of  old  standing,  the  ends  should  be  traced  down  from  the 
muscle,  and  the  extremities  freshened  and  sutured  together. 
The  limb  must  be  so  placed  that  the  muscle  is  relaxed  to  allow 
the  tendons  to  meet.    If  the  distance  is  too  great,  the  upper 
end  mav  be  lengthened  bv  splitting  it  from  above  downwards 
to  within  a  quarter  of  an  inch  from  its  free  end,  turning  this 
tao-  down,  and  suturing  it  to  the  other  free  end.  Another 
method  of  lengthening  is  to  make  a  series  of  transverse  cuts 
alon<--  its  edges  three -(juarter  way  through,  alternately  at 
opposite  sides,  and  stretching  it  to  form  a  number  of  zigzags. 
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Or  a  graft  may  be  fixed  between  the  two  ends.  Passive  move- 
ments should  be  begun  hi  ten  davs,  to  prevent  adhesions  to 
the  tendon  sheath. 

Rupture  of  a  tendon  occurs,  generally  in  elderly  people,  as 
a  consequence  of  sudden  and  unaccustomed  strain.  The  tendo 
Acliilhs  is  often  so  torn  in  hopping,  dancing,  etc. 

The  symptoms  are  sudden  pain  Hke  a  blow  from  a  stick, 
loss  of  power,  and  a  feeling  of  a  gap  in  the  line  of  the  tendon. 

Treatment. — With  the  joint  fixed  in  a  splint  and  the 
muscles  relaxed,  the  tendon  usually  readily  unites  by  fibrous 
tissue.  Where  this  does  not  take  place,  the  ends  should  be 
exposed  and  sutured. 

Dislocation  of  a  tendon  from  its  sheath  is  uncommon, 
except  in  gross  injuries.  It  does  occur,  however,  in  the  wrist 
and  the  ankle. 

The  symptoms  are  pain  and  swelling  at  the  proper  seat  of 
the  tendon,  loss  of  fimction  of  the  nniscle,  and  ap])earance  of 
the  tendon  standing  out  as  a  cord  in  the  new  place. 

Treatment. — It  should  be  replaced  by  manipulation,  and 
kept  fixed  bv  firm  pressure,  with  the  limb  in  a  splint  or  plaster- 
of-l  *aris.  If  this  fails,  an  attem[)t  shoidd  be  made  to  form 
a  new  sheath  by  dissecting  up  a  layer  of  fibrous  tissue  or 
periosteum. 

Teno-synovitis,  acute  inflammation  of  the  tendon  sheath, 
commonly  results  from  over-use,  especially  in  rowing,  and 
more  often  in  "rheumatic  subjects."  There' is  pain  along  the 
tendon  and  a  feeling,  or  sometimes  a  sound,  of  creaking.  This 
is  lost  if  the  ett'usion  increases,  and  an  elongated  swelling  is 
then  seen.    The  skin  is  sometimes  reddened  and  induratcnl. 

Treatment. — Rest  in  a  splint,  or  simply  in  a  slini:,  is  usually 
sufficient.  In  more  severe  subacute  cases,  counter-irritation 
by  blistering,  iodine,  etc.,  is  useful,  followed  by  y)assive  move- 
ments as  soon  as  the  inflannnation  subsides. 

Suppurative  teno-synovitis  {thecal  ahscesn)  occurs  from 
septic  infection,  most  commonly  by  extension  from  ^paronychia 
or  whitlow.  The  suppuration  spreads  ra])idly  in  the  sheath, 
and  the  blood-vessels  of  the  tendon  are  soon  blocked.  This 
readily  leads  to  sloughing  of  the  tendon  if  the  infectious  mattci- 
is  not  quickly  let  out. 

The  treatment,  therefore,  is  early  opening  of  the  tendon 
sheath  and  free  drainage.  If  the  annular  ligament  is  in  the 
way,  it  should  be  avoided  if  possible.    Circulation  in  the  part 
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must  l)e  cucouruged  as  much  as  possible,  by  warmth  or  jmrtial 
constriction  (passive  hypera^mia).  The  dressings  should  be 
changed  frccpiently,  or  a  continuous  bath  of  weak  antiseptic 
employed. 

Chronic  teno-synovitis  is  usually  tubercular,  and  the  lining 
membrane  is  aft'ected  with  tubercles  as  in  a  joint  (7.?'.).  A 
frequent  result  of  this  is  desquamation  of  the  lining  cells, 
which  become  rolled  together  to  form  ''rice-like"  or  "  melon-seed  " 
bodies.  When  these  are  examined,  they  are  usually  seen  to  be 
of  homogeneous  iibrous  appearance,  but  tubercle  bacilli  may 
be  found  in  them.  Thickening  or  caseation  may  occur  in  the 
diseased  membrane  as  in  other  tubercular  lesions. 

Symptoms. --A  doughy  swelling  is  seen  in  the  position  of  a 
synovial  sheath  (compound  r/anr/lion),  which  may  be  a  single 
tumour  or  spread  into  the  adjoining  sheatiis.  Fluctuation  may 
be  obtained  by  pressing  alternately  at  the  ends,  and  the  "  rice 
bodies  "  may  sometimes  be  felt  to  slip  from  one  part  to  another. 
The  movenients  of  the  joint  are  free,  imless  the  jn-ocess  spreads 
to  it.    The  most  conmion  sites  are  the  wrist  and  ankle. 

Treatment.— If  possible,  the  sheath  should  be  dissected  out 
entire,  and  the  annular  ligament  saved.  The  joint  is  kept  at 
rest,  and  healing  should  take  place  by  first  intention.  If  the 
sheath  cannot  be  entirely  removed,  all  visible  tubercle  should 
be  scraped  away,  and  iodoform  injected,  and  the  wound  closed. 
Healing  takes  place  as  in  other  tubercular  tissues. 

Ganglion  is  a  cystic  distension  of  a  tendon  sheath  by 
accumulated  synovial  fluid,  following  simple  chronic  teno- 
svnovitis.  The"^  cyst  usually  feels  hard  from  tension  of  the 
fl'uid,  the  fluid  itself  being  clear  and  gelatinous  in  consistence. 
Sometimes  fluctuation  can  be  made  out,  and  "rice  bodies"  may 
be  present. 

Treatment. — A  small  ganglion  may  be  emptied  by  a  sharp 
blow,  and  the  fluid  dis^jcrsed  into  the  soft  tissues.  Larger 
ones  should  be  excised  completely,  or,  if  that  cannot  be  done, 
incised  with  a  tenotomy  knife,  and  emptied.  If  they  re- 
accumulate,  iodoform  oi-  other  irritant  may  be  injected  to 
cause  an  obliterating  inflanunation. 

DISEASES  OF  FASCIvE. 

Contracture  of  fascia  may  develop  when  the  other  struc- 
tures in  ai)position  are  contracted,  as  in  club-foot ;  and  the 
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defor^iiity  is  maintained  by  it  after  tlic  other  causes  are 
removed. 

It  also  occurs  apparently  spontaneously  in  the  palm,  Du- 
puytren's  contracture,  an  aftection  of  middle  age,  and  con- 
fined almost  exclusively  to  males.  It  is  probably  inflammatory 
in  origin,  and  is  often  subsequent  to  irritation  on  the  palm 
from  the  handles  of  tools,  etc. 

Pathology. — There  is  new  formation  of  fibrous  tissue  in  the 
fibres  of  the  palmar  fascia,  usually  appearing  first  in  several 
spots.  This  is  s])read  along  the  fibres  which  run  to  the  fingers, 
and  merges  with  the  tendons  at  both  sides  of  their  insertions. 

Signs.  —  It  usually  Ijegins  at  the  metacarpo-phalangeal 
joint  of  the  fourth  or  fifth  finger,  and  is  insidious  and  painless 
in  its  onset.  Flexion  is  not  impaired,  but  extension  is  gradu- 
ally restricted,  until  in  some  cases  the  nail  cuts  into  the  palm. 
Attempts  to  extend  the  fingers  forcibly  are  extremely  painful. 
There  is  also  some  puckering  of  the  palm,  and  the  contlition  is 
stead i ly  progressi ve. 

Treatment.  —  In  the  early  stages,  persistent  movements  of 
over-extension,  with  intermittent  use  of  fixation  apparatus, 
prevent  advance  of  the  condition  ;  this  treatment  may  be  aided 
by  massage  and  batlis.  AVhen  small  single  bands  can  be  felt 
in  slight  cases,  they  may  be  divided  subcutaneously  between 
the  two  articular  folds,  and  manipulative  treatment  persisted 
in.  In  advanced  cases  the  palmar  fascia  sliovdd  be  excised,  by 
raising  flaps  of  skin,  or  if  necessary  sacrificing  parts  of  it,  and 
suljsequently  grafting  the  wound. 

AFFECTIONS  OF  BURS^. 

Adventitious  bursas  may  be  formed  wherever  there  is 
friction  between  two  movable  parts  such  as  tend(.»ns  ;  or  over 
a  bony  prominence,  as  in  bunions. 

Acute  bursitis  is  generally  excited  by  injury  or  undue 
pressure.  The  part  becomes  hot,  swollen,  and  somewhat 
o-'dematous,  and  there  is  pain  on  pressure  and  movement. 
Suppuration  is  apt  to  occur  if  the  bursa  is  situated  innnediatelv 
beneath  the  skin. 

Treatment  is  at  first  confined  to  rest  and  cooling  applica- 
tions, to  lessen  hyj)er;emia.  The  fluid  may  be  removed  by 
aspiration  or  a  small  incision.  If  suppuration  ensues  the  bursa 
must  be  opened  freely  and  drained. 
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Chronic  bursitis  is  often  consequent  on  acute  bursitis;  or 
it  may  arise  from  frequent  interrupted  j^ressure.  It  may  be 
due  to  tubercle  or  syphilis,  and,  like  teno-synovitis,  is  more 
common  in  "rheumatic  subjects."  "Melon-seed  bodies"  may 
be  met  with,  but  not  often. 

The  signs  are  thickening  of  the  bursa,  and  distension  to 
form  a  round  fluctuating  lump.  Pain  is  often  absent,  but 
there  is  discomfort  and  interference  witli  the  use  of  the  limb. 

Treatment. — In  simple  distension,  strapping  with  counter- 
irritation  or  as])iration  is  often  enougli  to  cure  tlie  condition. 
Sometimes  a  silk  thread  is  passed  through  the  bursa,  and 
allowed  to  act  as  a  capillary  drain.  If  it  persists,  the  best 
treatment  is  complete  excision.  'Vhh  is  specially  the  case  in 
tubercular  bursitis. 

Gouty  bursitis  is  infiltration  of  the  sac  and  walls  with  m-ic 
salts,  forming  very  painful  swellings,  'i'lie  sac  may  be  opened 
and  emptied"  of  its  grit.  Anti-gouty  treatment  is,  of  course, 
added. 

Special  forms  of  bursitis  are  met  with,  ('.</.  in  the  prepatellar 
bursa  causing  HomevmiAVs  knee,  from  constant  kneeling  with 
the  body  bent  forwards  as  in  scrubbing  the  floor.  Inflanuua- 
tion  of  other  bursa)  gives  rise  to  conditions  known  as  Nun's 
knee,  from  kneeling  in  the  upright  position  (over  the  tubercle 
of  the  tibia)  ;  Weaver's  hottorn  (over  the  tuberosity  of  the 
ischium);  Miner'' s  or  Student's  elbow  (over  the  olecranon). 
Enlargements  are  also  common  over  the  trochanters,  under  the 
semimembranosus  tendon  and  psoas  muscle. 
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INJURIES  AND  DISEASES  OF  BONES. 

INJURIES  OF  BONES. 

Fractures  are  the  result  of  sadden  violence  which  leads  to  loss 
of  continuity. 

etiology.  — The  jn-edi^ming  causes  are  any  conditions  which 
render  the  hone  unusually  weak,  e.g.  extreme  youth,  when  they 
arc  small  and  soft,  or  extreme  age,  when  they  are  atrophied 
and  brittle  :  long  bones  also  are  more  liable  to  fracture  than 
short  ones,  as  they  are  more  or  less  curved.  Certain  patho- 
logical c(inditi(jns  may  predispose  to  fracture,  amongst  which  are 
rickets,  scurvy,  osteo-malacia,  osteo-porosis  ;  malignant  tumours 
and  aneurysms ;  diseases  of  nerve  centres,  especially  general 
paralysis  and  locomotor  ataxy  ;  syphilis,  cysts,  tubercle,  osteo- 
myelitis, and  necrosis.  These  may  cause  such  extreme 
weakening  of  the  bones  that  fractures  may  take  place  without 
any  noticeable  violence,  the  so-called  "  .spont(ineoi(.<i  fractnres.'' 

The  t'.iTit/n;/  cause  is  violence,  usually  a  bending  strain,  but 
sometimes  twisting,  tearing,  or  shearing.  Jf  the  violence  is 
direct,  the  bone  is  broken  at  the  point  of  injury,  often  with 
much  crushing  of  the  soft  parts  ;  if  indirect,  when  applied  at  a 
distance,  as  in  fractures  of  the  clavicle  from  falls  on  the  hand, 
the  bone  breaks  at  the  weakest  point  near  to  the  greatest 
curvature,  and  the  resulting  fracture  is  often  obli{iue  or  s[)iral. 
Some  fractures  ai-e  the  result  of  viiiscvJnr  action  suddenly  and 
violently  applied,  as  those  of  the  patella. 

Classification. — Fractures  are  either  i^lmplc,  when  they  are 
subcutaneous  and  uncomplicated  by  injuries  to  other  parts,  and 
especially  without  communication  with  the  external  surfaces  ; 
compound,  when  they  connnunicate  with  the  surface  by 
means  of  a  wound  involving  the  skin  or  mucous  membrane; 
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co?/ip/(cated,  when  associated  with  other  injuries,  e.f/.  disloca- 
tions, involvement  of  joints,  main  arteries,  or  internal  organs ; 
multiple,  when  there  are  several  fractures  in  the  same  bone, 
or  in  different  bones  ;  incomjdete  or  </reen-stick,  in  children,  when 
the  bone  is  bent  and  partially  broken.  ComjJete,  transverse, 
oblique,  longitudinal,  spiral,  T-,  Y-,  or  V-shaped,  stellate,  need 
no  explanation. 

A  fracture  is  said  to  be  cotnmimited  when  the  bone  is  broken 
into  several  pieces  ;  fissured,  when  it  is  split,  without  displace- 
ment of  the  fragments ;  depressed,  Avhen  one  fragment  is 
pressed  in  below  the  other,  occurring  connnouly  in  fractures  of 
the  vault  of  the  skull ;  puncttired,  when  there  is  a  perforation 
in  the  middle  of  a  small  depression  ;  imjmcted,  when  one  piece  is 
driven  into  the  other,  usually  into  cancellous  bone ;  suh-jm-i osteal, 
when  there  is  little  displacement,  and  the  periosteum  is  not 
torn ;  intra-uterine  and  congenital,  when  applied  to  fractm-es 
occurring  before  or  during  birth. 

Displacements,  when  they  occur,  are  awjular,  i.e.  the  line 
of  the  bone  is  bent ;  rotatory,  i.e.  twisted  on  its  axis  ;  longitud- 
inal, i.e.  shortened  or  lengthened  ;  or  lateral,  i.e.  depressed  or 
overriding.  The  displacement  depends  on  (1)  the  violence  and 
direction  of  the  injiuy  ;  (2)  muscular  spasm ;  (3)  the  weight 
of  the  lower  fragment ;  (4)  injudicious  movements  of  the  limb 
by  the  patient  or  others ;  (5)  the  oblicpnty  of  the  fractured 
surfaces. 

When  fracture  is  suspected,  the  parts  must  be  examined 
with  great  care,  lest  a  simple  fracture  may  be  made  compound. 
The  history  of  the  injury,  if  obtained  with  accuracy,  often  gives 
valuable  guidance  to  the  subsequent  measures.  If  the  clothes 
cannot  easily  be  slipped  off,  they  must  be  removed  by  ripping 
up  the  seams  ;  and  the  sound  side  should  be  stripped  before 
the  injured  one.  The  corresponding  limbs  on  opposite  sides 
should  always  be  compared,  due  allowance  being  made  for 
occasional  natural  difterences  in  size  and  length.  The  age  of 
the  patient  and  the  condition  of  the  health  must  be  noted. 

The  subjective  symptoms  are  (1)  the  feeling  of  a  snap  (this 
occurs  also  in  ruptures  of  muscles  and  tendons)  ;  (2)  pain  at  the 
])oint  of  fracture,  which  may  be  elicited  by  pressing  or  bending 
the  bone  at  a  distance  from  the  point  of  injury  :  tenderness  is 
of  little  value  as  a  diagnostic  sign  of  fracture,  as  it  occurs  from 
so  many  other  causes,  notably  bruises ;  (3)  loss  or  impairment 
0^  function,  due  to  mechanical  causes,  or  to  pain  or  paralysis. 
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The  objective  signs  are  (4)  deformiti/,  viz.  swelling  from  eft'usioii 
of  blood  and  serum,  and,  if  a  joint  is  involved,  of  increased 
synovial  fluid;  displacements  as  noted  above;  alterations  in 
shaj>e  and  lenf/th,  determined  by  inspection  and  measurements  ; 
(5)  preternatural  mobiiitt/,  and  movement  at  a  new  j)oint  ;  (6) 
crepitus,  Avhicb  may  be  absent  if  soft  tissues  are  interposed 
between  the  fragments,  if  the  ends  are  impacted,  or  if  the 
fracture  is  incomplete;  (7)  the  appearance  of  the  bone  when 
examined  with  X-rai/s  and  screen. 

Besides  some  or  all  of  these,  there  is  always  a  certain  amount 
of  shock  proportionate  to  the  violence  of  the  injury.  There  is 
also  some  fever,  commencing  in  a  few  hours,  and  resulting  from 
the  effusion  of  blood,  and  the  liberation  of  toxins  as  it  disin- 
tegrates. The  fever  is  slight,  and  disappears  in  a  day  or  two. 
Along  with  this  the  urine  may  show  transient  changes  from 
normal ;  <dhuinen  in  small  quantities,  fat  globules,  excessive 
amount  of  bile  pigments  may  appear ;  and  some  jaundice  may 
be  noticed.  In  rare  cases  a  considerable  amount  of  fat  may  be 
liberated  from  the  crushed  medulla,  and,  being  taken  up  by  a 
vein,  may  be  carried  to  the  lungs,  and  there  set  up /hi  embolism. 
If  suppuration  takes  place  in  a  simple  fracture  the  symptoms 
ai'c  those  of  septicfemia,  as  met  with  in  compound  fractures. 

Diagnosis  is  to  be  made  from  bruises,  from  sprains,  and  dis- 
locations, etc.  This  is  often  difficult  if  there  is  no  displacement 
of  the  fragments  and  crepitus  cannot  be  made  out,  or  if 
there  is  much  swelling  from  effusion.  When  much  callus  has 
formed  at  the  seat  of  a  fracture,  there  may  be  considerable 
difficulty  in  distinguishing  it  from  sarcoma  of  bone.  In  cases 
of  difficulty  an  anaesthetic  should  be  given,  and,  the  limb 
examined  tlioroughly,  care  being  taken  not  to  cause  undue  in- 
jury to  the  soft  ]m'ts,  or  to  loosen  favourable  impactions. 
The  fracture  may  be  examined  and  manipulated  under  tiie 
X-ray'  screen. 

Fractures  are  repaired  by  formation  of  callus  which  binds 
the  fragments  together.  At  the  time  of  the  injury  blood  is 
effused  round  about  the  broken  ends,  beneath  the  periosteum, 
which  is  thus  raised  off  the  bone  for  some  distance,  and  into  the 
adjacent  soft  tissues;  and  reparative  inflammation  begins  almost 
at  once.  The  fluid  part  of  the  blood  becomes  absorbed  in  a 
few  days,  while  the  cellular  elements  are  removed  by  phagocvtcs 
and  replaced  with  connective-tissue  cells  derived  chiefly  from 
the  periosteum,  but  to  some  degree  from  the  bone.  The 
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hrcikcii  cmh  ;ire  now  surroiiuded  by  a  soft  spiiidle-shupt'd  luuss 
of  cells,  permeated  by  a  network  of  new-formed  blood-vessels 
which  are  continuous  with  those  of  the  Haversian  system — the 
external  callus.  A  similar  mass  fills  up  the  medullary  region — 
the  internal  callus  ;  ^nd  also  lies  between  the  ends  of  the  bone 
— the  intermediate  callus.  If  union  is  long  delayed  from  any 
cause,  islands  of  cartilaginous  structure  api)ear  in  these  masses. 
Otherwise  ossification  commences  in  them  dii'ectly  ;  lime  salts 
begin  to  de[)0sit  within  twelve  days  or  so,  at  first  at  the  angle 
between  the  bone  and  {jeriosteum,  but  spreading  rapidly 
throughout  the  whole  mass.  ,  This  process  is  followed  by  true 
ossification.  Thus  a  ferrule  of  bone  is  fcjrmed  outside  the  frag- 
ments, a  "liner"  inside  the  medulla,  and  a  ring  cementing  the 
ends  together.  The  first  and  second  of  these  gradually  undergo 
absorption,  and  may  ultimately  disappear,  while  the  inter- 
mediate part  remains,  and  becomes  consolidated. 

If  the  fragments  are  overlapped  they  are  joined  together 
by  an  interposed  callus  ;  and  the  solid  walls  of  bone  tend  to 
be  absorbed,  thus  making  the  medullary  cavity  continuous 
throughout  the  bone. 

Repaid'  varies  in  rate  according  to  (1)  the  size  of  the  bone, 
{•2)  the  vitality  of  the  part,  especially  as  regards  its  ])lood- 
supply,  and  stimulation  of  the  periosteum,  and  (3)  the  approxi- 
mation of  the  ends  and  absence  of  movements. 

Treatment. — The  first  duty  of  the  surgeon  is  to  allay  the 
shock  of  the  accident,  and,  in  compound  fractures,  to  stop 
the  bleeding  and  apply  a  first  dressing.  The  fractured  limb 
nuist  be  fixed  in  a  temporary  splint  to  permit  transport  without 
further  injury.  For  this  purpose  splints  may  be  improvised  of 
sticks,  umbrellas,  folded  newspapers  and  magazines,  etc.,  and 
the  legs,  if  injured,  should  be  tied  together,  one  acting  as  a 
splint  to  the  other.  All  fractures  should  be  "  set "  or  red'uced  as 
soon  as  i)ossible,  otherwise  the  difficulties  are  increased  by 
nuiscular  contractions,  swelling,  and  inflammation,  with  forma- 
tion of  adhesions.  When  all  apparatus  recpiired  is  ready, 
reduction  is  effected  by  traction  on  one  end  of  the  limb 
{extension),  while  an  assistant  holds  the  other  {counter-exten- 
sion). If  the  fragments  do  not  then  slip  into  position  they  are 
manipulated  by  the  surgeon,  while  a  second  assistant  relieves 
him  of  the  traction,  imtil  the  limb  is  restored  as  nearly  as  i)os- 
sible  the  same  as  the  sound  one.  To  facilitate  easy  reduction 
the  muscles  may  be  relaxed  (1)  by  flexing  the  limb,  (2)  by 
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using  ;i  general  anesthetic,  which  also  allows  of  much  freer 
manipulations  owing  to  the  absence  of  pain,  (3)  by  tenotomy 
of  any  very  resistant  muscle.  Impaction  of  fragments  should  be 
released  and  the  parts  manipulated  into  position,  otherwise  the 
union  is  apt  to  be  faulty.  An  exception  to  this  rule  is  intra- 
capsular fracture  of  the  neck  of  the  femur.  The  fragments  are 
retained  in  good  position  by  many  means — (a)  sandbags,  laid 
alongside  the  limb  when  the  patient  is  in  bed  ;  {h)  splints 
of  various  kinds,  plain  ivooden  boards,  Gooch'x  kettle -holder  " 
sjilinting,  which  is  easily  cut  to  special  shaiies,  n/uiped  wooden 
ones,  like  Cline's,  or  hoop-iron,  wire,  tin,  almniniuni,  all  easily 
bent  to  shape  ;  plastic  splints  of  poroplastic,  fpittn-jiereJia,  plaster- 
of-Paris,  leather,  etc.  ;  (c)  immovable  casings  of  plaster-of-Faris, 
silicate  of  soda,  starch,  guni,  or  paraffi/n. 

Whatever  splint  is  used,  it  nmst  be  well  padded  over  the 
surface  and  the  edges  ;  it  must  not  be  allowed  to  ])ress  on  any 
bony  points,  and  should  be  cut  away  wherever  it  is  likely  to  do 
so  ;  it  should  not  be  applied  too  tightly,  and  the  patient  should 
be  seen  within  twenty-four  hours,  to  make  sure  that  swelling- 
has  not  interfered  with  the  circidation — tested  by  pressing  on 
the  nails  of  the  lingers  or  toes,  and  noting  if  the  colour  returns 
at  once  on  releasing  pressure  ;  the  joint  above  and  below  the 
fracture  should  be  fixed  at  first,  till  callus  is  })artly  formed. 
The  splints  should  be  removed  and  reapplied  if  there  is  pain  or 
nuiuljuess,  any  interfei'ence  with  the  circulation  by  swelling, 
or  slu-inking,  with  loosening  of  the  splints.  Swelling  may  be 
prevented  to  great  extent  by  firm  bandaging  of  the  limb  from 
below  upwards.  Where  possible,  the  X-rays  and  screen  should 
be  used  to  see  that  the  fragments  arc  in  good  position. 

Failing  satisfactory  results  by  these  methods,  {d)  extension 
a[)paratus  by  weii/h.t  and  pulley,  or  by  elastic  cords,  etc.,  may  be 
used  ;  and  [e)  the  fragments  may  ))e  fixed  directly  by  screws, 
pins,  -wires,  or  absorbable  sutures.  Operative  treatment  must 
only  be  carried  out  with  full  realisation  of  the  necessity  for 
strict  asepsis,  lest  the  result  be  worse  than  that  of  no 
treatment. 

The  function  uf  the  liinb  must  l)e  restored  by  early  move- 
ment and  massage,  the  fragments  being  meanwhile  securely 
Hxed  between  sandbags,  or  on  a  gutter  splint.  This  may  be 
aided  by  ambulatory  treatment,  i.e.  letting  the  i)atient  move 
about  and  use  some  muscles  of  the  limb  while  the  fracture  is 
still  kept  fixed  in  some  apparatus,  like  Thomas's  sjjlints  or 
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pliister-of- Paris.  By  this  means  the  patient  i^ets  the  use  of  the 
liinl)  niueh  sooner  than  otherwise  :  henee  the  economie  vahie 
of  tlie  method.  , 

'IMie  (/eneral  health  must  be  maintained  ;  pain  ishould  be 
relieved  by  suitable  means,  and  attention  paid  partieularly  to 
the  regular  action  of  the  bowels,  and  to  suitable  feeding.  In 
old  peojjle  especially  there  is  danger  of  hypostatic  congestion 
of  the  lungs,  and  formation  of  bedsores ;  these  are  obviated  by 
letting  them  sit  up  or  lie  on  the  side,  and  by  strict  attention 
to  dryness  and  protection  from  pressure. 

The  bone  is  recognised  to  be  united  when  there  is  no  longer 
movement  of  the  fragments  on  firm  manipulation.  In  favour- 
able circumstances  the  j^hahmges  are  united  in  3  weeks  :  the 
citrpals,  meUuMvpah,  tarsals,  metatarsals,  and  ribs  in  3-4  weeks  ; 
the  davide,  ulna,  radius,  and  fibula  in  5  weeks  ;  the  hiDucvKK 
and  tibia  in  6-7  weeks;  both  leg  bones  in  S  weeks;  and  the 
femur  in  10-12  weeks. 

Defective  repair,  which  includes  delayed  union,  fibrous 
union,  non-union,  and  false  joint  or  jiseutl -arthrosis,  arises  from 
such  causes  as  (a)  defective  blood-supply  from  luemorrhage, 
fevers,  wasting  diseases,  or  insufficient  stimulation  of  the  part ; 
(/>)  intervention  of  soft  tissues  (the  most  im})ortant  canse), 
great  disi)lacement,  overriding,  imperfect  contact  of  the  sur- 
faces ;  (c)  excessive  movements,  with  continuous  irritative  in- 
flammation ;  {d)  necrosis,  or  sepsis. 

Treatment  consists  in  (a)  increasing  the  blood-supply  by 
massage,  local  congestion,  movement  or  rubbing  of  the  frag- 
ments together,  or  even  injecting  some  of  the  patient's  blood 
into  the  scat  of  fracture  {Bier) ;  in  stimulation  of  bone- 
formation  by  inserting  ivory  or  bone  pegs,  or  needles ;  {b)  in 
removal  of  interposed  tissues  and  freshening  the  surfaces  with 
or  without  suture  of  the  bone  by  wire,  or  absorbable  material, 
or  by  staples  {Gussenbauer),  aluminium  plates  ( Watson 
Chei/ne),  bone  ferrules  (Senn),  or  clamps  {Parkhill) ;  or  (c)  in 
grafting  pieces  of  living  bone,  where  there  is  great  interval 
between  the  fragments.  In  bone-y rafting  it  is  probable  that 
the  introduced  bone  acts  only  as  a  scatlblding  through  which 
new  bone  formation  takes  place.  Hence,  in  place  of  living 
bone,  {d)  decalcified  bone,  or  even  calcined  bone,  has  been  used 
with  good  results. 

Separation  of  epiphysis  sometimes  takes  the  place  of 
fracture  at  the  ends  of  bones.    It  may  occur  up  to  the  age 
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of  twenty-one,  when  the  epipliysial  lino  nsnally  ossifies,  bnt 
great  violence  is  necessary  to  prod  nee  it. 

Signs.— There  are  deformity  and  well-marked  mobility,  and 
often  crepitns,  bnt  of  a  soft  character.  The  fragments  having 
a  smooth  snrface  are  difficnlt  to  keep  in  their  place,  and  nnion 
takes  place  rapidly  ;  hence,  if  the  injnry  is  not  properly 
rednced,  considerable  deformity  may  resnlt.  There  is  often 
mnch  displacement  of  periosteum  with  effnsion  of  blood,  and 
suppuration  is  not  unconnnon  as  a  sequel.  The  interference 
with  blood-supply  of  the  epiphysis  sometimes  tends  to  cessation 
of  growth,  resulting  in  stunting  of  the  limb. 

The  treatment  is  that  of  fracture. 

Complications  of  Fracture. 

T.  Stiffness  of  joints  due  to  (1)  arthritis,  (2)  teno-synovitis, 
(3)  mal-i)Osition  of  fragments,  (4)  exuberant  callus,  (5)  adhe- 
sions of  muscles  or  tendons  to  the  callus.  This  may  be  pre- 
vented to  a  gi-eat  extent  by  early  movements  and  massage,  by 
careful  reduction  of  the  fracture,  or  by  excision  of  the  offending 
pieces  of  bone.  It  may  be  relieved  by  massage,  movements, 
hot-air  haths  and  douching,  and  by  movements,  at  first  under 
an  anaesthetic,  but  later  by  the  patient  himself,  sometimes 
aided  by  certain  exercising  apparatus. 

II.  Atrophy  of  the  limb  from  (1)  long  inactivity  ;  (2)  from 
tropliic  changes,  generally  of  nervous  origin  ;  (3)  from  compres- 
sion (Volkmann's  ischa)mic  contracture). 

III.  Injury  to  Blood-vessels. — (a)  To  the  arteries,  causing  (1) 
extravasation,  (2)  ha3matoma,  or  a  false  aneurysm,  (3)  gangrene; 
(/>)  to  the  veins,  causing  (1)  thrombosis,  (2)  embolism  of  the 
heart  or  lungs  ;  (c)  to  both,  from  constriction  ])y  splints,  causing 
(1)  gangrene,  or  (2)  ischemic  contracture. 

IV.  Injury  to  Nerves. — (I)  Wounds  or  ruptures  by  sharp 
fragments ;  (2)  involvement  in  callus  ;  (3)  crutch  palsy  (pres- 
sure on  the  musculo-spiral  nerve  especially,  causing  wrist- 
drop). 

V.  Fracture  into  joints  is  common  in  the  region  of  the 
shoulder  and  the  hip,  and  constant  in  the  case  of  the  patella  and 
olecranon.  There  is  great  effusion  of  blood  and  synovial  fluid, 
and  generally  stiffness  of  the  joint  ensues.  To  obviate  this, 
the  joint  must  be  moved  early  and  freely,  even  at  the  ex])cnsc 
of  obtaining  only  fibrous  union,  which  is  often  sufficient  for 
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functional  |iurposes.  In  intraca])sii]ar  fractures  of  tlie  femur, 
liowever,  wliei-e  there  is  impaction,  it  is  better,  on  accomit  of 
the  poor  blood-supply,  to  let  the  joint  ankylose  ratlier  than 
disturb  the  new  relations. 

VI.  Fracture  with  Dislocation. — If  the  fracture  is  not  close 
to  the  joint,  splints  may  be  applied,  and  the  dislocation  reduced. 
If  near  the  joint,  an  attempt  may  V)e  made  to  manipidate  the 
fragments  into  position  ;  or,  in  case  of  failure,  it  should  be 
reduced  by  an  open  incision,  and  the  frag-ments  afterwards 
sutured  together.  In  some  cases  it  may  be  better  to  excise 
the  smaller  fragment  from  the  joint  altogether. 

VII.  Compound  Fractures. — Wounds  leading  down  to  a 
fractui'e  may  be  produced,  {(t)  at  the  time  of  the  injury,  by  the 
same  violence  that  breaks  the  bone,  or  by  penetration  of  a 
fragment  through  the  soft  tissues;  (/>)  after  the  fracture,  by 
attempts  to  use  or  move  the  limb,  oi-  by  rough  handling  in. 
removing  clothes  or  in  transport  ;  (r)  at  a  later  stage,  by  pres- 
sure of  a  splint  against  a  sharp  fragment,  or  by  ulceration  or 
sloughing  of  the  skin. 

Healing.  —  If  the  wound  be  a  mere  puncture,  and  the  parts 
unsoiled,  the  fracture  re(h;ced,  and  the  wound  closed  at  once, 
union  takes  |)lace  in  much  the  same  way  as  in  sinqjle  fracture. 
If  the  wound  is  extensive,  the  l)ones  shattered  and  loosened 
from  periosteum,  if  the  soft  tissues  and  blood-vessels  are  much 
injured,  and  especially  if  the  wound  is  septic,  union  is  much 
delayed,  and  does  not  commence  till  progressive  su]i])uration  has 
stopped,  dead  tissues  are  separated,  and  granulations  have  begun 
to  form.  Provided  a  compound  fracture  can  be  kept  asejitic, 
however,  healing  takes  place  as  usual,  but  it  is  delayed  by  the 
disturbance  of  the  })lood-supply  and  loss  of  substance.  Loose 
fragments  of  bone  usually  die,  but  if  aseptic  tlfey  may  be 
surrounded  by  new-formed  bone,  and  only  at  a  later  time  may 
become  a  source  of  irritation.  The  innnediate  dangers  are 
shock  from  loss  of  blood  ;  the  later  ones  are  sepsis,  with  all  its 
possible  complications,  especially  pyemia ;  and  still  latei", 
amyloid  disease. 

Treatment. — If  the  skin  is  merely  punctured,  all  bleeding 
being  stopped,  the  fracture  should  be  reduced  at  once.  The 
wound  is  covered  with  sterile  gauze,  and  the  skin  round  it 
cleansed  with  turpentine  and  spirit  as  before  an  operation. 
The  edges  of  the  wound  are  then  cleaned  in  the  same  Avav,  care 
being  taken  not  to  rub  any  dirt  into  the  opening.    IF  bone 
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projects,  it  may  be  replaced,  but  any  soiled  part  should  be  cut 
oi^:  The  wound  may  be  closed  by'^sutnre,  or  left  partly  0])en 
and  drained  with  iodoform  uauze.  If  a  simple  fracture  siiows 
signs  of  becoming  conij)()und  by  necrosis  of  the  soft  tissues,  the 
skin  should  be  cleansed,  bathed  daily  with  spirit,  and  covered 
with  an  antiseptic  dressing.  If  it  then  gives  ^vay,  there  is  less 
fear  of  infection.  In  large  lacerations  the  edges  of  the  wound 
should  be  carefully  separated,' all  unattached  bone  removed,  the 
crushed  muscles  cut  away,  and  all  dirt  and  blood  well  flushed  out 
with  sterile  lotion.  The  fragments  are  jjlaccd  in  position,  some- 
times fixed  with  wires  or  pegs,  and  the  wound  is  firmly  packed 
in  every  corner  with  iodoform  t>;auze  to  diminish  oozing  and  act 
antiseptically..  Stitches  may  be  inserted  and  tied  temporarily 
with  slip-knots.  The  part  is  then  covered  Avitli  a  wadding 
dressing  and  placed  in  a  gutter  or  wire  splint,  so  that  the 
wound  is  accessible  for  di'essing  without  the  removal  of  its 
support.  In  forty-eight  hours  the  packing  should  be  removed, 
and  if  the  wound  is  aseptic — with  no  discharge,  little  pain, 
and  no  fever — the  stitches  may  be  tightened,  a  drain  of  iodo- 
form fjauzc  beinii'  left  in  for  anotlier  fortv-eight  hours.  If 
there  is  any  discharge,  the  wound  should  be  again  filled  with 
iodoform  gauze,  l)ut  not  tightly.  Of  late  many  surgeons  have 
reported  good  results  from  the  old  practice  of  tilling  the  com- 
pound fracture  wound  with  balsam  of  l^eru,  provided  the  injury 
is  seen  within  an  hour  or  two.  The  balsam  forms  a  pasty  mass 
invading  all  the  interstices  of  the  wound  ;  it  acts  as  a,n  aseptic 
seal  to  tlie  surfaces,  and  to  some  extent  antiseptically.  The 
limb  is  placed  in  splints,  and  the  wound  covered  with  a  light 
dressing. 

Should  the  fracture  be  septic  when  the  surgeon  first  sees  it, 
he  must  treat  it  as  other  septic  wounds.  In  addition,  it  should 
be  remembered  that  as  long  as  any  dead  bono  remains  in  the 
wound  it  will  ])rcvent  healing  by  the  constant  presence  of 
septic  products.  Such  wounds  and  foreign  bodies  cannot  be 
disinfected  by  apf)lying  germicides,  cure  being  effected  by  the 
tissues  of  the  body  amidst  favourable  circumstances.  Thus, 
free  drainage,  immobilisation  of  the  limb,  and  generous  dietary 
arc  essential  {vide  also  osteom3'elitis). 

Complications. — Should  an  nhsces^s  form,  or  a  Joint  become 
implicated,  free  incisions  should  be  made  at  once  and  the  ])art 
drained.  Septmt'mia  must  1)0  ti'cated  on  general  lines,  and 
pyfX3mic  abscesses  opened  when  they  are  accessible.  Streptococcal 
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infection  may  be  counteracted  hy  antitoxin  ;  and  tetanus,  wliich 
sometimes  follows  such  fractures,  may,  in  suspicious  cases,  be 
prevented  by  antitetanic  serum.  Ainyloid  disease,  ivasting, 
and  ancemia  and  bedsores  are  apt  to  follow  septic  compound 
fractures. 

Amputation  is  called  for  at  tlie  time  of  injury  \\  hen  (1)  the 
limb  is  crushed  beyond  the  hope  of  recovery,  (2)  when  the 
blood-supply  is  destroyed,  (3)  when  the  patient  is  very  feeble 
and  wanting  in  recuperative  powers.  Other  conditions  may  be 
treated  expectantly,  till  it  is  seen  how  far  recovery  takes  place. 

Special  Fractures. 

Fracture  of  the  clavicle  is  very  common  (15  per  cent  of  all 
fractures),  especially  amongst  children,  where  it  is  often  of  the 
green-stick  variety.  It  results  usually  from  indirect  violence, 
i.e.  falling  on  the  hand  while  the  arm  is  outstretched.  In  this 
way  the  bone  is  fractured  about  its  middle,  but  direct  violence 
may  cause  fracture  at  any  point. 

Symptoms. — There  are  pain,  swelling,  and  loss  of  power  to 
raise  the  arm.  The  sternal  fragment  is  drawn  up  b}'  the  sterno- 
mastoid  muscle,  and  the  patient  often  tries  to  relieve  this  by 
bending  the  head  to  the  injured  side.  The  shoulder  is  drawn 
down  and  towards  the  chest,  and  rotated  inwards  by  the  strong 
pectoral  muscles,  and  the  patient  usually  supports  the  elbow 
with  the  opposite  hand. 

Treatment. — To  reduce  the  displacement,  the  surgeon  stands 
behind  his  seated  patient,  and,  placing  his  knee  between  the 
shoulders,  he  pulls  them  backwards  and  upwards  until  the 
fragments  lie  in  line.  To  keep  these  in  place,  the  simplest 
method  is  to  place  a  moderate-sized  wedge-shaped  pad  in  the 
a.xilla,  raise  the  elbow  by  means  of  a  sling,  and  bandage  the 
arm  to  the  side,  with  the  hand  placed  on  the  op|)osite  breast. 
A  better  method,  especially  for  restless  patients,  is  that  of 
Sayre.  Three  strips  of  broad  adliesive  plaster  are  used.  Tlie 
first  encircles  the  upper  part  of  the  humerus,  passing  round 
from  within  outwards,  and  thence  round  the  body.  This 
corrects  the  inward  rotation  and  fixes  the  arm ;  while  the 
second  strip,  starting  on  the  sound  shoulder,  passes  round  the 
body,  under  the  elbow  and  forearm,  and  is  continued  to  the 
shoulder  again,  thus  raising  the  arm,  levering  the  elbow 
forwards,  and  at  the  same  time  the  shoulder  back,  and  also 
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fixing  the  hand  on  the  opposite  breast.  The  third  strip  binds 
the  arm  to  the  body.  If  this  is  not  sufficient  to  maintain 
reduction,  a  pad  may  be  used  in  the  axilla  in  addition.  As 
ordinary  rubber  plaster  is  apt  to  irritate  the  skin,  it  is  better 
to  use  tiiat  prepared  with  zinc  oxide,  and  the  skin  should  be 
tlioroughly  cleansed  before  applying  it.  AYhcrever  the  surfaces 
of  the  skin  lie  in  contact,  a  layer  of  boracic  lint  should  be  inter- 
posed to  prevent  chafing.  Many  other  forms  of  apparatus  have 
been  devised  on  similar  principles,  but  most  of  them  are  super- 
seded by  the  methods  described.  Should  the  patient  be  confined 
to  bed  by  other  injuries,  no  treatment  is  better  than  keeping  him 
flat  in  bed,  with  a  small  jjillow  between  the  shoulders,  and  a 
bandage  to  keep  the  arm  by  the  side  ;  the  fracture  usually 
heals  without  any  distortion  of  the  parts,  but  from  its  irksome- 
ness  this  method  is  not  often  available  amongst  ordinary 
patients. 

The  acromial  end  may  be  fractured  <it  the  coraco-clavicular 
ligament,  when  there  is  little  displacement,  or  beyond  it,  when 
the  broken  fnigment  is  turned  down  almost  at  right  angles  to 
the  rest  of  the  bone.  Treatment  in  the  latter  case  is  the  same 
as  in  other  clavicular  fractures,  with  a  shoulder-cap  outside. 

The  sternal  end  may  be  fractured,  or  the  epiphysis  separated, 
but  both  are  rare. 

Fracture  of  the  scapula  is  always  caused  by  direct  violence, 
except  partial  fractures  of  the  glenoid '  cavity  or  the  neck| 
which  are  associated  with  dislocations  of  the  humerus.  Frac- 
ture of  the  body,  the  upper  or  lower  angle,  coracoid  process, 
and  spine  arc  very  rare  ;  those  of  the  acromion,  neck,  and  heacl 
less  so. 

The  symptoms  are  loss  of  complete  movement,  localised 
pain,  sometimes  mobility  or  crepitus  on  manipulating  the 
fragments. 

Diagnosis. —  Fractures  of  the  neck  or  glenoid  cavity 
simulate  dislocations,  with  prominence  of  the  "acromion  and 
lengthening^  of  the  arm  :  but  when  the  humerus  is  replaced, 
the  deformity  recurs  immediately  the  arm  is  let  go.  The 
fractured  part  in  contact  with  the  head  of  the  humerus  mav  be 
felt  in  the  axilla.  Fractures  of  the  acromion  and  coracoid 
process  are  diagno.sed  by  manipulation,  loss  of  power,  pain,  and 
sometimes  crepitus.  ' 

Treatment.— Immobilisation  of  the  arm,  by  fixing  it  to  the 
side,  with  support  to  the  elbow  in  cases  of  fracture  of^the  neck, 
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and  a  shoulder-cap  for  fractures  of  tlie  acromion  or  coracoid 
process. 

Of  fractures  of  the  humerus  (J-o  per  cent)  those  of  tlie 
shaft  are  twice  as  common  as  those  of  either  extremity. 

Fractures  of  the  upper  end  comprise  (a)  Infrarajii^iibir 
(supra-tul)ercular),  entirely  witliin  the  capsule,  (1)  the  head,  (2) 
the  anatomical  neck,  and  \h)  extmcapsn/ar,  outside  the  capsule, 

(3)  through  the  epiphi/siaJ  line,  and  separation  of  the  epiphysis, 

(4)  through  the  sur'/ical  neck,  (5)  (combinations  of  these,  Y- 
fractures,  (6)  isolated  separation  of  the  greater  or  lesser 
tuhe)'o-</fics. 

Symptoms.  —  Pain,  loss  of  i)o\ver,  and  sometimes  great 
swelling.  There  is  often  but  little  displacement  of  the 
fragments,  but  by  manipulations,  especially  with  the  hand  in 
the"  axilla,  the  relation  of  the  fragments  may  be  detected  and 
adjusted.  Separation  of  the  epiphi/si^  sometimes  resembles 
dislocation,  with  a  rounded  tumour  presenting  below  the 
coracoid  process,  but  it  is  not  so  smooth  as  the  articular  head 
of  the  bono,  and  the  injury  occurs  in  young  people. 

Treatment. — The  axilla  should  be  padded  and  a  slioulder- 
cap  of  plaster-of-Paris,  leather,  or  poroplastic  bound  firmly 
over  the  shoulder,  with  straps  or  bandages  encircling  the  trunk, 
which  fix  the  arm  to  the  side,  and  use  the  chest  wall  as  the 
inner  splint.  The  hand  and  wrist  should  be  snspended  by 
a  sling,  but  the  elbow  should  be  left  free  to  allow  the  weight 
of  the  arm  to  take  effect. 

Fractures  of  the  shaft,  i.e.  from  the  insertion  of  the 
pectoralis  major  to  the  origin  of  the  supinator  longus,  5  per 
cent  of  all  fractures  occur  from  direct  or  indirect  violence, 
and  as  a  rule  the  general  symptoms  are  well  marked.  Dis- 
placement : — if  the  fracture  is  situated  aboA'e  the  insertion  of 
the  deltoid,  the  upper  fragment  is  drawn  inwards  by  the 
pectoralis  major,  latissimus  dorsi  and  teres  major,  wdiile  the 
lower  one  is  drawn  up  by  the  deltoid  and  other  muscles.  If  it  is 
situated  below  the  insertion  of  the  deltoid,  the  upper  fragment 
is  tilted  out  by  that  muscle,  while  the  lower  fragment  is  drawn 
up  inside  by  the  biceps  and  triceps  muscles.  'J'his  fracture  is 
somewhat  liable  to  the  complication  of  false  joint,  from  the 
difficulty  of  keeping  the  parts  at  rest,  and  of  involvement  of 
the  musculo-spiral  nerve  in  the  callus,  leading  to  wrist-drop,  as 
the  nerve  lies  so  close  to  the  bone  at  its  middle  part. 

Treatment. — The  fracture  must  be  set,  due  care  being 
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taken  to  reduce  any  rotation,  notinu'  that  the  external  epicon- 
clyle,  the  greater  tuberosity,  and  tlie  acromion  normally  lie  in 
one  line.  The  fragments  are  retained  in  position  by  well- 
padded  straight  splints,  or  a  piece  of  Gooch's  "  kettle-holder  " 
material  encircling  three-quarters  of  the  circumference  of  the 
arm,  with  the  wood  cut  away  where  bony  prominences  would 
touch  it.  The  hand  is  supported  by  a  sling,  the  elbow  being 
flexed  but  left  free  to  act  by  its  weight;  and,  in  oblique 
fractiu'cs,  an  extra  weight  may  be  attached  to  the  elbow  to 
counteract  any  overriding  of  the  fragments.  If  there  is  any 
ditHculty  in  ensuring  immobility,  a  rectangular  splint  may  be 
used  ;  but  if  maile  of  wood  it  should  be  applied  on  the  outside 
of  the  arm,  as  the  fold  of  the  axilla  prevents  the  use  of  a  long 
enough  splint  on  the  inside.  Better  still  are  rectangular 
splints  of  hoop-iron  or  wire,  or  gutter-splints  of  plaster- of-Paris 
or  tin  applied  to  the  back  and  outer  side  of  the  limb.  In 
fractures  with  nmcli  outward  tilting  of  the  upper  fragment, 
Middeldorpfs  triangular  splint  is  useful  ;  but  it  must  be 
adapted  to  the  patient,  and  is  therefore  best  made  of  soft  hoop- 
iron  and  bent  to  fit  at  the  time  of  application. 

Lower  end. — In  these  fractures  the  diagnosis  and  treatment 
are  often  difficult.  They  comprise  (1)  m.pracondyl ar  fractures, 
transverse  or  obli([ue  ;  (2)  the  same  with  longitudinal  splitting 
.into  the  joint,  forming  T-  and  T-fractures ;  (.3)  fracture  of  the 
external  epicondi/le,  and  (4)  with  the  condyle;  (5)  fractnre  of 
the  e.tternnl  condyle  alone  (capitellum) ;  (6)  fracture  of  the 
internal  epicondyle,  and  (7)  uutk  the  internal  condyle  (trochlea) ; 
(8)  fracture  of  both  condyles^,  diacondylar  fracture.  In  examin- 
ing the  elbow  for  such  fractures,  it  should  bo  noted  that  a  line 
joining  the  epicondyles  passes  through  the  point  of  the 
olecranon  when  the  arm  is  fully  extended  ;  and  when  it  is  flexed 
to  a  right  angle  these  three  points  form  a  right-angled  trianu'le 
in  the  vertical  plane. 

Symptoms. — In  the  more  common  form  (I),  the  lower 
fragment,  carrying  the  forearm  with  it,  is  displaced  backwards, 
simulating  a  backward  dislocation  of  the  elbow.  It  is  reduced 
by  pulling  on  the  forearm,  and  maintained  best  in  position 
by  extreme  flexion.  Sometimes  the  lower  fragment  is  displaced 
forwards,  in  so-called  "  flexion  fractures,"  when  the  arm  may 
be  placed  in  a  splint  in  the  extended  ))osition.  In  other  cases 
the  fragments  may  be  identified  by  grasping  tiie  e]Mcondvles 
between  the  fingers,  and  manipulating  them.    The  treatment 
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generally  is  reduction  of  the  displacements,  preferal)ly  with  the 
help  of  an  anfcsthetic,  and  fixation  of  tlic  arm  in  a  rectangular 
splint  fitted,  or  better,  moulded  to  the  liujb.  When  X-rays 
are  available  the  fracture  should  be  set  witli  the  aid  of  the 
rtuorescent  screen.  The  splints,  whatever  their  nature,  should 
not  be  kept  on  for  more  than  three  weeks,  and  passive  move- 
ments shoidd  then  be  begun.  If  the  patient  is  restless,  the 
splints  may  be  re-applied  at  night.  All  constriction  of  splints 
or  bandages  must  be  avoided,  lest  the  soft  parts  at  the  bend  of 
the  elbow  be  injured.  The  median  nerve  is  liable  to  injury  in 
fractures  of  the  lower  end,  and  the  ulnar  in  fractures  of  the 
internal  epicondyle. 

If  a  fracture  about  the  elbow  is  not  properly  and  completely 
reduced,  the  displaced  bone,  in  many  cases,  prevents  full  flexion 
of  the  joint,  and  faulty  miion  may  give  rise  to  cubitus  varus  or 
valgus.  Should  mal-union  take  place,  it  is  usually  expedient 
to  excise  the  lower  part  of  the  humerus,  performing  a  partial 
excision  of  the  joint. 

Ulna.  The  olecranon  may  be  fractured  by  direct  violence 

or  by  contraction  of  the  triceps.  The  fracture  is  usually 
transverse  in  direction,  and  the  fragments  may  be  completely 
separated,  or  bound  in  place  by  the  periosteum  and  tendon 

fibres.  n   1     ■  • 

The  symptoms  are  localised  pain,  and  swelhng  of  tlie  jomt, 
and  mobility  of  the  separated  fragment.  The  elbow  can  be 
flexed  with  some  pain,  but  cannot  be  extended,  except  when 
the  olecranon  is  still  attached  by  fibrous  tissues,  and  then  only 
incompletely  and  with  pain. 

Treatment.~In  the  latter  condition,  it  is  sufficient  to  keep 
the  arm  immobilised  and  the  hand  supported  by  a  sling, 
allowing  free  movement  after  three  weeks.  Where  the  frag- 
ments arc  widely  separated  the  arm  must  be  fully  extended  on 
a  straight  splint,  a  bandage  being  applied  from  the  hand 
upwards,  to  prevent  oedema.  Should  union  not  take  place,  the 
function'  may  still  be  very  good  ;  but  if  this  is  not  restored, 
the  fragments  should  be  united  together  l)y  wire.^ 

The^coronoid  process  is  sometimes  broken  off  as  a  compli- 
cation of  backward  dislocation  of  the  elbow.  There  is  not 
much  displacement,  as  the  expansion  of  the  brachialis  anticus 
insertion  keeps  the  fragment  in  position.  The  symptoms  are 
pain  in  the  fold  of  the  elbow  on  flexing  the  forearm,  limitation 
of  movement,  and  in  rare  cases  crepitation.    Treatment  con- 
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sists  of  immobilisation  of  tlie  elbow  ut  right  angles  for  ton  days 
or  so,  then  free  movement. 

The  ulna  is  not  often  broken  except  by  direct  violence,  and 
diagnosis  is  easy,  from  the  superficial  position  of  the  bone,  the 
fragments  being  often  visibly  displaced. 

Treatment.  — Keposition  of  the  fragments,  and  retention  in 
wide  splints  in  the  semi-supine  position,  as  in  fracture  of  both 
bones. 

Frartitre  of  the  ulna  is  sometimes  complicated  by  a  forward 
dls/ocation  of  the  head  of  the  radiu.'<.  Treatment. — Traction  is 
made  on  the  forearm,  to  get  the  fracture  into  good  position, 
while  tlie  elbow  is  flexed  and  pressure  made  on  the  head 
of  the  radius  to  force  it  into  its  normal  position. 

Radius. — The  most  common  injury  is  splitting  of  the  head 
and  turning  down  of  the  outer  or  anterior  fragment,  which 
thus  interferes  with  the  bending  of  the  elbow.  The  diagnosis 
is  often  difficult  without  the  help  of  X-rays. 

Treatment. — The  best  treatment  is  excision  of  the  frag- 
ment, after  trying  the  effect  of  2-3  weeks'  rest  on  a  splint 
followed  by  movements. 

Neck,  one  of  the  unusual  Viirieties  of  fracture,  arises  from 
direct  violence.  Treatment. — Reduction  of  fracture  and  rest 
on  a  rectanguhir  splint. 

The  shaft  of  the  radius  is  sometimes  broken  by  direct 
violence,  and  green-stick  fracture  of  the  bone  is  common  in 
children.  The  signs  are  the  general  ones  of  fracture,  but  the 
position  of  the  fragments  is  sometimes  difficult  to  identify 
owing  to  the  thickness  of  the  overlying  muscles.  The  line  of 
fracture  is  usually  transverse,  and  if  it  lies  above  the  insertion 
of  the  pronator  radii  teres,  the  upper  fragment  is  mpinated,  by 
the  action  of  the  biceps  ;  if  below,  it  remains  in  the  semi-su])inc 
position. 

Treatment  consists  in  reducing  the  fractiu'e  by  pulling  on 
the  hand  against  the  flexed  elbow.  The  fragments  are  ke])t  in 
position  by  placing  the  arm  in  supination  and  fixing  it  in  a 
])Osterior  angular  splint. 

Both  bones  are  often  broken  sinndtaneously,  generally  by 
direct  violence,  and  usually  transversely  at  nearly  the  same 
level,  the  commonest  situation  being  about  tlie  middle  or 
np])er  third,  'f'he  general  signs,  with  mobility  and  dis])lacc- 
ment  of  the  fragments,  and  often  well-marked  crepitus,  make 
diagnosis  easy,  exccj)t  in  green-stick  fractures.    The  forearm  is 
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often  supported  by  the  sound  hand.  Tlie  special  danger  of ^ this 
fracture  is  the  loss  of  power  to  pronate  and  supinate.  This 
may  occur  from  (a)  bony  unioii  of  all  four  fragments  together, 
(/;)''union  of  the  two  fractured  bones  at  an  angle,  (c)  miion  of  a 
pronated  lower  fragment  with  the  supinated  upper  fragment. 

Treatment.— The  fracture  must  be  reduced,  with  the  bones 
ill  line  and  the  hand  rather  supinated.  A  pair  of  padded 
splints  is  applied  in  front  and  behind  the  forearm,  made  wide 
enough  to  prevent  the  bandage  from  pressing  on  the  edges  of 
the  arm  and  so  driving  the  ends  of  the  bone  together.  The 
forearm  is  supported  in  a  sling  and  kept  in  the  semi-supine 
position.  If  the  fracture  occurs  above  the  level  of  the  pronator 
teres,  the  liiub  must  be  kept  supinated  in  an  angular  splint  of 
iron,  tin,  wire,  or  plaster-of-Paris.  The  splints  should  be  long 
enough  to  control  the  hand  at  first,  but  the  fingers  must  be 
left  Free,  and  moved  daily,  to  prevent  stiffening.  After  ten 
days  the  splints  may  be  removed  temporarily,  and  re-applied 
after  flexing  the  wrist,  but  they  should  be  left  off  permanently 
in  three  weeks  or  so.  Massage  should  be  employed  early,  and 
after  three  weeks,  movements  of  pronation  and  supination 
carefully  carried  out  by  the  surgeon. 

Fseudart/irosis  may  occur  in  these  fractures,  bemg  due 
usually  to  interposition  of  fibrous  tissues. 

Fractures  about  the  wrist  joint.  -Colles'  fracture.— The 
bone  is  often  (9  per  cent)  broken  at  its  expansion,  about 
half  an  inch  above  the  articular  surface,  more  especially  in 
women  and  elderly  people.  The  proper  treatment  of  such 
fractures  is  very  important,  in  view  of  the  great  loss  of 
function  if  it  is  neglected. 

The  cause  is  almost  always  a  fall  on  the  hand  on  the  thumb 
side,  the  wrist  being  thus  forcibly  extended,  and  the  cancellous 
bone  giving  way  more  readily  than  the  strong  anterior  ligament 
of  the  wrTst  joint.  The  line  of  fracture  varies,  but  more 
commonly  it  is  obhtpie  from  above  downwards  and  towards  the 
l)alm.  The  lower  wedge-shaped  fragment  is  driven  upwards 
with  vertical  rotation  of  the  wrist,  so  that  the  joint  surface 
points  upwards  and  forwards.  The  ulna,  not  entering  directly 
into  the  joint,  usually  escapes.  Less  commonly,  the  radius  is 
fractured  by  overflexion,  from  a  fall  on  the  bent  hand  ;  then 
the  distortion  may  be  reversed.  Sometimes  only  the  styloid 
process  or  a  thin  lamella  of  the  surface  is  separated. 

To  examine  the  joint,  the  patient  should  be  seated,  facing 
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tlie  surgeon  ;  both  t'oreariiis  should  bo  uncovered  and  laid  on 
tlie  thighs,  with  the  hands  grasjjing  the  knees.  The  two  wrists 
are  now  compared.  The  hand  of  the  affected  limb  is  seen 
pushed  to  the  radial  side  ;  the  axis  of  the  arm  is  in  line  with 
the  ring  or  the  little  finger :  the  styloid  process  of  the  ulna 
l)rojects,  and  is  found  to  be  at  the  same  level,  or  below  that  of 
the  radius  ;  the  wrist  at  this  point  is  increased  in  width.  At 
the  level  of  the  joint  there  is  a  projection  backwards,  and 
immediately  above  this  a  depression,  with  a  corresponding 
elevation  in  front,  formed  by  the  projecting  upper  fragment 
covered  with  the  flexor  tendons — the  "dinner-fork"  distortion. 
There  is  distinct  localised  pain  at  the  point  of  the  fracture, 
elicited  by  pressing  with  the  point  of  the  finger;  mobility  and 
crepitus  are  usually  absent,  as  there  is  often  some  impaction. 
The  hand  cannot  voluntarily  be  pronated  or  supinated,  and 
the  power  of  flexion  is  much  diminished. 

Treatment. — The  essential  joart  is  reduction  of  the  displace- 
ment. To  do  this  the  surgeon  grasps  the  hand  with  his 
corresponding  hand,  and,  steadying  the  lower  part  of  the 
forearm  with  a  firm  grasp  of  his  other  hand,  pulls  strongly 
towards  the  ulnar  side,  and  at  the  same  time  flexes  the  wrist, 
if  necessary,  using  an  aiucsthetic.  When  the  bones  are  in 
proper  position  they  often  remain  so  without  any  permanent 
fi.xture  apparatus,  except  for  a  sling  passing  round  the  wrist 
just  above  the  fracture  line;  but  it  is  usually  necessary  to 
apply  a  couple  of  well-padded  straight  splints,  the  front  one 
reaching  from  the  bend  of  the  elbow  to  the  heads  of  the 
metacarpals,  and  the  back  one  to  the  knuckles.  If  the  dis- 
placements tend  to  recur  after  reduction,  special  shaped  splints 
may  be  used — S'chedes  bent  splint,  fitted  to  the  palmar  side, 
to  keep  the  wrist  flexed  ;  (/ordoji's,  for  much  the  same  purpose  ; 
Cnrrs,  with  a  wooden  pad  along  the  radial  side,  to  raise  the 
upper  fragment,  and  a  handle  which  fits  into  the  hollow  of  the 
hand  ;  or,  a  splint  may  be  moiddcd  of  plaster-of- Paris,  or  other 
material  to  suit  the  individual  case.  Circular  plaster  or  other 
immovable  splints  should  not  be  used  in  forearm  fractures, 
from  the  danger  of  interference  with  the  blood-supp^3^  The 
fingers  must  be  left  out,  and  moved  early  and  often,  as  the 
teudons  are  aj)t  to  be  fixed  by  adhesions  in  their  sheaths,  from 
injury  by  the  sharp  fragments.  The  limb  should  be  massaged 
after  a  few  days,  the  splints  removed  permanently  in  10-15 
days,  and  the  wrist  freely  moved. 
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Fracture  of  the  styloid  process  of  the  radius  alone  may  l)e 
detected  by  manipulations.  Tiie  wrist  should  be  bandaged 
firmly  with  a  circle  of  adhesive  plaster.  Union  is  usually 
fibrous.  If  the  small  fragment  interferes  with  movements,  it 
may  be  removed  subse(iuently  by  operation. 

Fracture  of  the  styloid  process  of  the  ulna  is  treated  in 
the  same  way. 

Separation  of  the  epiphysis  is  treated  like  Colles'  fracture. 

The  carpal  bones  are  generally  fractured  by  severe  crushes. 
Dis])lacement  of  fragments  is  slight,  but  there  are  pain,  localised 
tenderness  and  swelling,  with  interference  of  movements  of  the 
hand,  chiefly  from  bruising  of  the  soft  parts. 

The  usual  treatment  is  immobilisation  with  elastie  pressure 
for  a  short  time,  followed  by  massage  and  free  movements  of 
the  wrist. 

The  metacarpals  are  broken  by  direct  violence.  There  is 
little  disphi cement  of  the  fragments  as  a  rule,  and  that  may 
be  reduced  bv  traction  on  the  fingers,  while  the  fragments  are 
manipulated  into  place.  The  hand  is  fixed  in  the  half-flexed 
position  over  a  pad  such  as  a  firm  roller-bandage  :  or  better,  a 
splint  is  moulded  to  the  palmar  surface. 

Two  short  rods  may  be  bound  by  adhesive  tape  to  the  back 
of  the  hand,  so  that  they  lie  in  the  interosseous  grooves  on  either 
side  of  the  fractured  bone  {Bec/c). 

The  thumb  is  sometimes  disabled  by  a  "stave,"  the  base  of 
the  metacarpal  being  fractured  obliquely  and  the  rest  of  the 
bone  driven  backwards,  simiilating  a  siibluxation  (Bennett's 
fracture).  It  is  treated  with  a  narrow  wooden  splint  fitted  along 
tlie  inner  side  of  the  palmar  surface  of  the  wrist  and  tluunb. 

Fractures  of  the  phalanges,  also  from  direct  violence,  are 
casv  to  diaunose  and  reduce.  Thev  are  l)est  fixed  with  metal 
splints  (aluminium,  or  tin  gas-piping)  fitted  to  the  finger  and 
carried  into  the  palm  of  the  hand.  For  the  last  two  phalanges 
tubular  metal  splints,  split  down  one  side,  are  very  useful.  Tliey 
are  light  and  easy  to  remove  for  cleaning  or  readjustment. 

Fractures  of  the  femur  occur  in  the  upper  end,  the  shaft, 
and  the  lower  end. 

'I'hose  of  the  upper  end  comprise  fractures  of  the  head,  and 
separation  of  the  epiphysis  up  to  the  eighteenth  year,  both 
rare  injuries:  fracture  of  the  gi'eat  trochanter,  or  in  children 
separation  at  its  epiphysis,  also  rare  ;  and  intracapsular  and 
extracapsular  fractures  of  the  neck,  which  are  common. 
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Intracapsular  fractures  of  the  neck,  or  fmctures  (it  the 
narrow  paji  near  the  lioad,  are  coiniuon  in  peoijlc  over  fifty, 
and  occur  from  falls  on  the  hip,  or  from  slight  causes  such  as 
a  stumble.  Impaction  may  take  place,  by  the  firm  bone  of  the 
neck  being  driven  into  the  spongy  head  ;  and  this  is  always  to 
be  hoped  foi-,  as  otherwise  the  blood-supply  to  the  separated 
head  is  cut  off,  and  bony  union  cannot  ensue. 

Signs. — There  are  pain  and  shock ;  swelling  over  the  hip,  and 
sometimes  in  the  inguinal  fold.  When  the  fragments  are  loose 
the  leg  is  strongly  everted  ;  the  limb  is  powerless  and  un- 
naturally mobile  when  passive  movements  are  made  ;  crepitus 
is  felt  on  rotating  the  leg,  and  the  arc  of  rotation  is  less  than 
normal ;  the  sharp  edge  of  the  broken  neck  may  sometimes  be 
felt  in  front  of  the  joint ;  ecchymosis  usually  appears  in 
Scarpa's  space  after  a  few  days-  On  comparison  of  the  limbs 
the  trochanter  on  the  injured  side  is  seen  to  be  displaced 
upwards.  This  is  measured  by  Nelaton's  line — a  straight  line 
running  from  the  anterior  superior  spine  of  the  ilium  to  the 
tul)erosity  of  the  ischium,  and  normally  passing  the  highest 
|)art  of  the  great  trochanter,  or  by  Bryant'' s  triangle — formed 
by  a  line  let  fall  perpendicularly,  when  the  patient  is  lying  flat, 
from  the  anterior-superior  spine  of  the  ilium,  and  a  line  ("the 
base  ")  drawn  at  right  angles  to  it  from  the  upper  part  of  the 
great  trochanter,  the  triangle  being  completed  by  joining  the 
first  and  last  points  ;  any  displacement  of  the  trochanter  is 
shown  by  its  relation  to  Nelaton's  line,  and  by  the  length  of 
the  base  in  Bryant's  triangle.  In  these  fractures  the  deviation 
from  normal  is  from  |  to  H  inches.  This  causes  shortening  of 
the  whole  lim]>  when  measured  from  the  anterior-superior  spine 
of  the  ilium  to  the  tip  of  the  innei-  maleolus.  The  shortening 
relaxes  the  tensor  vagiiue  femoris,  and  allows  the  fold  between 
the  trochanter  and  the  crest  of  the  ilium  to  be  easily  felt, 
while  on  the  sound  side  the  tenseness  of  the  aponeurosis  makes 
this  impossible.  The  trochanter  is  also  closer  to  tlic  acctabul  um, 
owing  to  shortening  of  the  neck.  If  impaction  has  occurred, 
many  of  these  signs  are  wanting  ;  there  is  no  crepitus,  and  it 
should  not  be  sought  for,  as  very  slight  movements  might 
disturb  favotU'al>le  impaction;  the  limb  is  not  so  powerless, 
])eople  having  been  known  to  walk  after  the  injury  ;  shortening 
is  not  so  gi-eat,  and  there  is  less  eversion  of  the  leg. 

Extracapsular  fractures,  or  fractures  of  the  haxc  of  the 
ned;  occur  in  middle-aged  or  younger  persons.    Tlie  fracture 
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is  never  wholly  outside  the  capsule,  hut  the  teriu  ej.iiantpsu/ar 
is  convenient '^for  classitication.  The  line  of  fracture  varies 
from  the  inter-trochanteric  line,  to  one  nearly  jierpendicular 
passing  through  the  lesser  trochanter,  impaction  is  common, 
the  neck  being  driven  into  the  great  trochanter,  which  is  thus 
sometimes  s[)lit. 

The  signs  are  somewhat  similar  to  the  foregoing,  w  ith  these 
distinctions, — the  swelling  and  ecchymosis  are  more  localised  at 
the  trochanter,  and  appear  sooner;  the  leg  is  much  more 
shortened  as  a  rule,  sometimes  as  much  as  3i  inches ;  the 
trochanter  may  be  flattened  and  widened;  crepitus  is  fairly 
common  ;  and  the  arc  of  rotation  is  much  less. 

Diagnosis  from  dis/ocatiom  is  usually  easy,  as  there  is  m 
them  no  crepitus  or  free  movement,  and  the  arc  of  rotation  is 
normal  or  apparently  increased  ;  the  head  of  the  bone  also  is 
found  in  an  abnormal  position.  Bruises  of  the  hip  are  far  more 
likely  to  cause  confusion;  pain,  swelling,  ecchymosis,  some 
e version  of  the  foot,  and  loss  of  power  are  all  common  to  both 
injuries.  In  doubtful  cases,  even  when  there  is  no  shortening 
and  little  eversion,  the  patient  should  be  kept  in  bed  and  the 
limb  placed  between  sand-bags;  if  there  is  no  fracture  the 
symptoms  will  soon  pass  off.  Fracture  of  the  acetahuluni  may 
give  rise  to  similar  signs,  with  crepitus  and  slight  shortening  ; 
a  swelling  may  be  felt  in  the  rectum,  due  to  penetration  of  the 
head  through  the  pelvic  wall. 

Prognosis. — The  chief  danger  to  life  is  from  congestion  of 
the  lungs,  shock,  and  exhaustion  following  bedsores.  (.iood 
functional  recovery  cannot  be  expected  in  intracapsular  frac- 
tures, but  it  may  be  looked  for  in  the  other  variety  if  treat- 
ment is  well  carried  out. 

Treatment. — In  the  circumstances  in  which  /nfracapstd<ir 
fractures  occur,  so  often  in  the  weak  and  aged,  the  first  neces- 
sity is  to  attend  to  the  general  health  of  the  patient,  and  the 
second  to  aid  in  procuring  repair  of  the  bone  in  proper  position. 
The  patient  is  placed  on  a  firm  elastic  mattress,  preferably  of 
horse-hair  ;  the  linen  is  kept  carefully  smoothed  and  frequently 
changed,  and  protection  taken  against  bedsores.  If  necessary, 
a  water-pillow,  covered  with  a  thick  absorbent  layer,  may  be 
used  for  this  purpose.  Old  patients  should  not  be  kept  lying 
on  their  backs,  but  should  be  turned  at  intervals  on  one  side, 
and  propped  up  in  bed  in  a  week  or  so,  to  prevent  to 
some  extent  hypostatic  congestion  of  the  lungs.    The  fracture 
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is  treated  by  <;-eiitle  traction  on  the  ankle,  and  inward  rotation 
of  the  leg.  ^Vhen  impaction  has  occurred  this  is  all  that  is 
allowable.  The  leg  is  placed  between  sand-pillows,  or  fixed  in 
a  ''long  splint"  reaching  from  the  axilla  to  the  ankle,  and 
prevented  from  twisting  by  a  cross-])ioce.  If  there  is  no 
impaction,  the  treatment  should  not  be  persisted  in  for  more 
than  three  or  four  weeks,  and  if  then  there  is  no  appearance  of 
union  fornung,  the  patient  should  be  encouraged  to  get  out  of 
bed,  and  walk  with  the  help  of  a  crutch,  while  the  hip  is 
strengthened  by  a  firm  belt  round  the  pelvis,  and  the  leg 
supported  by  a  Thomases  splint.  Massage  is  applied  daily,  and 
in  this  way  a  false  joint  can  be  encouraged  to  form  ;  while  the 
pain  and  stiftiiess  are  diminished.  The  patient  recovers  some 
movement  and  power  of  the  limb. 

UxfmcajJsular  fractures  are  treated  more  vigorously,  luiless 
the  fragments  are  impacted  in  good  position.  Healing  takes 
place  usually  by  bony  union,  often  with  a  great  amount  of 
callus-formation,  which  may  lead  to  interference  with  function. 
The  shortening  is  reduced  by  traction,  the  leg  is  rotated 
inwards,  if  necessary  under  anesthesia,  and  tension  is  kept  up 
Ijy  a  weight  and  j)ulley.  A  long  splint  may  be  used  in  addition, 
or  if  the  shortening  does  not  tend  to  recur,  it  may  be  used 
alone  ;  or  a  plaster-of-Paris  case  including  the  j^elvis  applied. 
Union  takes  place  in  6-]  2  weeks.  In  some  cases  the  head 
of  the  bone  has  been  fixed  directly  in  place  by  operation, 
screws,  ])ins,  or  wire  being  used  for  the  pur})ose,  Avithout  great 
success,  however. 

'I'he  great  trochanter  may  be  fractured,  or  separated  at  its 
ejiiphi/sis  up  to  the  eighteenth  year,  but  the  injury  is  rare, 
'{'he  signs  are  pain  and  swelling,  localised  at  the  ti'ochanter, 
and  movement  of  the  fragments,  sometimes  with  crepitus. 
There  is  not  much  interference  with  movements  of  the  leu',  and 
no  shortening,  but  the  fragment  is  drawn  uj)  by  the  glutei 
muscles. 

Treatment.  -  The  fragment  may  be  fixed  in  place  by  a  steel 
nail,  or  the  [)atient  may  be  kept  in  bed  for  three  weeks  or  so, 
with  a  firm  belt  bound  round  the  hips. 

Fractures  of  the  shaft  are  common  at  all  ages  and  from 
all  kinds  of  violence.  The  line  of  fracture  is  usually  oblique, 
less  often  transverse  except  near  tlie  epiphysis  or  in  rickety 
children,  while  spiral  fractures  are  connuon  from  sudden  twists 
of  the  body  when  the  feet  are  fixed.    The  sharp  ends  of  such 
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fractures  are  very  apt  to  penetrate  the  muscular  tissues  and 
so  tend  to  produce  nial-union. 

The  usual  signs  are  present,  but  may  escape  notice  owmg 
to  the  thickness  of  the  muscular  tissues.  There  is  usually 
shortening-  except  when  the  fracture  is  transverse,  and  un- 
natural mobility  and  crepitus.  In  children,  green-stick  fractures 
often  show  none  of  these  signs,  l)ut  the  bending  of  the  bone, 
localised  pain  and  swelling  help  diagnosis.  Displacements  vary 
with  the  situation  of  the  fracture.  In  the  upper  tlurd,  the 
upper  fragment  is  tilted  forwards  by  the  psoas  and  iliacus,  and 
twisted  slightly  outwards  by  the  glutei,  while  the  lower  frag- 
ment is  drawn  up  behind  it  by  the  hamstrings,  and  inwards  by 
the  adductors,  the  leg  being  rotated  outwards  by  the  weight  of 
the  foot.  In  the  middle  third  the  displacements  are  much  the 
same,  being  less  marked  the  lower  the  fracture,  except  that 
the  inward  displacement  from  action  of  the  adductors  is  more 
pronounced  at  the  lower  end.  In  the  lower  third,  the  gastro- 
cnemius tilts  the  lower  fragment  backwards,  while  the  ham- 
strings draw  it  up  behind  the  upper  fragment. 

Treatment.— The  fracture   must   be  accurately  set,  the 
normal  line  of  the  leg  being  preserved,  i.e.  the  great  toe,  the 
inner  edge  of  the  patella,  and  the  anterior-superior  spine  bemg 
in  one  fine.    If  the  fragments  are  much  separated  by  soft 
tissues,  an  angesthetic  must  be  used  to  allow  of  proper  reduction. 
Most  fractures  of  the  shaft  require  extension,  and  for  this 
purpose  no  apparatus  is  better  than  the  weight  and  pulley 
the  leg  is  well  cleansed  and  shaved,  and  a  broad  strip  of 
adhesive  strapping  is  applied  to  each  side,  reaching  from 
two  inches  above  the  knee  (in  order  that  no  undue  tension 
should  be  put  upon  the  ligaments)  to  an  inch  or  two  above  the 
malleoli,  which  are  protected  by  a  thin  layer  of  wadding.  The 
strapping  is  continued  beyond  this  point  for  six  inches  and  is 
attached'' to  a  cross-piece,  or  stirrup,  of  wood,  wide  enough  to 
prevent  the  strapping  from  pressing  on  the  bony  prominences. 
A  layer  of  bandage  covers  the  strapping  to  prevent  it  from 
working  loose,  and"  a  cord  is  attached  to  the  stirrup,  and  from 
that  led  over  a  pulley  at  the  end  of  the  bed,  where  a  weight  is 
hung.    5  or  6  lbs.  is  enough  for  a  child,  but  10  to  30  lbs.  must 
be  ifsed  for  a  powerful  adult,  till  the  spasmodic  action  of  the 
muscles  subsides,  when  the  weight  may  be  proportionately 
diminished.     The  weight  of   the  patient   acts  as  counter- 
extension,  and  to  ensure  this  the  lower  end  of  the  bed  is  often 
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raised  on  blocks.  To  prevent  lateral  displacement  the  linib 
may  be  steadied  by  sandbags  on  both  sides,  or  by  a  "  long- 
splint,"  reaching  from  the  axilla  to  beyond  the  ankle,  fastened 
to  the  leg  and  body,  with  a  cross-piece  to  prevent  eversion. 
Small  {mediate)  splints  may  be  applied  round  the  fractured 
part,  and  those  made  of  Oooch's  material  are  most  useful  for 
the  purpose.  To  prevent  the  pelvis  from  sinking  down  the 
mattress  must  be  fairly  hard  ;  and  if  necessary  it  must  be 
stiflened  by  placing  "  fracture  boards "  beneath  it.  If  the 
antero-posterior  displacements  are  not  kept  reduced  by  this 
means,  a  double  inclined  plane  often  effects  this,  by  bringing 
the  lower  fragment  into  line  with  the  upper  one,  especially  in 
fractures  of  the  upper  third  and  lower  end.  Macintyre^ splint 
is  a  good  example  of  this  ;  and  Hochjen^s  another,  with  Avhich 
extension  can  be  applied. 

In  (•JiiUlren,  the  most  satisfactory  way  of  treating  fractures 
of  the  thigh  is  to  suspend  the  limb  by  weight  and  pulley  from 
a  frame  above  the  bed  ;  lateral  splints  may  be  used  in  addition. 
Fractures  treated  thus  heal  quickly,  in  4-6  weeks,  and  the 
child  can  easily  be  kept  clean  and  dry. 

Amhulatory  treatment. — When  there  is  not  much  displace- 
ment a  plaster-of-Paris  case  may  be  applied  after  the  swelling 
has  gone  down ;  or  a  Thomas's  knee-splint  may  be  worn,  and 
the  patient  allowed  to  go  about  on  crutches,  with  a  patten  on 
the  other  foot.  The  injured  leg  hangs  free;  and  the  limb  is 
massaged  daily. 

Supra -condylar  fractiu-es  of  the  lower  end  are  usually 
oblique  from  behind  downwards  and  forwards,  and  the  bone 
may  be  split,  forming  T-  or  Y-fractures.  The  upper  fragment 
projects  in  front,  and  the  lower  tilts  back  into  the  popliteal 
space,  where  the  nerves  and  vessels  may  be  injured.  If  there 
is  splitting,  the  condyles  move  on  one  another  with  crepitus. 
Treatment  in  most  cases  is  by  a  double  inclined  splint.  The 
joint  may  require  aspiration  if  there  is  much  effusion  ;  and  the 
tendo  Achillis  may  be  cut  if  the  bone  cannot  be  tilted  back 
into  position. 

Separation  of  the  lower  epiphysis  may  occur  from  11-20 
years  of  age,  and  is  generally  the  result  of  great  violence. 
The  epiphysis  is  rotated  forwards,  and  the  upper  frafrment 
pushed  downwards  and  back  into  the  popliteal  space,  where 
it  forms  a  rounded  prominence.  From  the  new  position  of 
the  epiphysis,  great  restriction  in  flexing  the  knee  will  occur 
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if  the  displacement  is  not  reduced.  As  the  periosteum  is 
usually  much  torn  in  this  injur}^,  necrosis  or  even  suppuration 
is  not  uncommon.  Treatment. — Tlie  lower  fragment  is  re- 
placed by  fully  flexing  the  knee,  if  necessary,  cutting  the 
tendo  Achillis  to  relax  tension  ;  and  the  leg  is  firmly  bandaged 
and  put  upon  a  double  inclined  splint. 

Part  of  either  condyle  is  sometimes  fractured  by  direct 
violence.  The  injury  is  diagnosed  by  mobility  and  crejiitus 
on  manipulation.  Treatment. — Firm  bandaging  and  i-cst  on  a 
splint  fitted  comfortably  to  the  limb. 

Patella. — The  most  common  fractures  are  transverse,  from 
indirect  violence, — sudden  contraction  of  the  quadriceps  ex- 
tensor muscle  while  the  knee  is  semi-flexed, — but  vertical  and 
radiate  (stellate)  fractures  also  occur  from  direct  violence. 

Signs. — Tliere  is  little  displacement  in  vertical  fractures, 
but  bruising,  swelling,  and  crepitus  are  usually  evident.  In 
transverse  fractures,  if  the  aponeurotic  covering  is  completely 
torn  through,  the  fragments  are  separated  and  slightly  everted, 
and  an  interval  is  felt  between  them  until  it  is  ol)SCured  by 
swelling.  Flexion  of  the  knee  causes  pain,  and  the  patient 
cannot  straighten  the  limb.  These  signs  are  less  distinct  if 
the  aponeurosis  is  only  partially  torn. 

Union,  in  vertical  fractures,  takes  place  by  bony  callus  ; 
but,  as  a  rule,  transverse  fractures  treated  without  operation 
unite  by  fibrous  tissue.  As  the  aponeurosis  is  torn  through  at 
a  different  level  from  the  bone,  a  flap  is  left  loose  ;  this  falls  into 
the  gap  and  lies  between  the  fragments ;  moreover,  distension 
by  blood  and  synovial  fluid  tends  to  keep  the  fragments 
separate.  Notwithstanding  this,  function  is  sometimes  almost 
completely  restored.  The  general  results,  however,  with  fibrous 
union  are  unsatisfactory  ;  the  fibrous  tissue  is  apt  to  stretch 
and  the  gap  widen,  and  the  patient  can  no  longer  fully 
extend  the  knee.  The  muscles,  too,  atrophy  from  insufticicnt 
use. 

Treatment. — The  knee  should  be  carefully  disinfected  and 
covered  with  antiseptic  gauze,  and  firmly  bandaged  to  prevent 
further  effusion.  The  leg  is  placed  in  a  posterior  splint,  and 
the  foot  raised  on  a  pillow  to  relax  the  quadriceps  muscle.  If 
the  joint  is  greatly  distended  it  may  be  aspirated.  In  forty- 
eio-ht  hours  or  so,'^if  the  fragments  are  in  good  position,  the 
bandages  may  be  re-applied  to  keep  the  parts  well  adjusted, 
and  the  limb  put  up  in  plaster-of- Paris.     The  patient  is 
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allowed  to  walk  about  at  once,  and  the  plaster  is  removed  in 
three  weeks. 

In  all  cases  where  the  fragments  remain  separated,  after 
two  days'  rest  with  pressure,  they  should  be  united  by  a  wire 
or  a  slowly  absorbable  suture,  which  is  threaded  through  a  hole 
drilled  in  the  substance  of  the  bone,  or  merely  tied  firmly 
round  the  fragments,  penetrating  the  ligamentum  patella3  and 
the  tendon  of  the  quadriceps.  This  latter  may  be  done  sub- 
cutaneously  by  Barker'^  method,  after  rubbing  the  fragments 
together  to  try  to  dislodge  interposing  soft  tissues  : — A  handled 
needle  with  a  large  curve  is  passed  through  the  skin  over  the 
ligamentum  patellae,  and  luider  the  patella,  making  its  exit 
through  the  skin  just  above  its  upper  edge.  The  needle  is 
threaded  with  wire  and  withdrawn,  and  passed  a  second  time 
through  the  same  holes  but  over  the  patella,  and  the  other 
end  of  the  wire  is  pulled  through  ;  the  two  ends  are  joined  and 
tightened  up.  The  small  wounds  are  allowed  to  close  and  bury 
the  suture.  By  making  a  curved  incision,  and  turning  up  a 
flap,  the  edges  of  the  fragments  can  be  cleaned  of  fibrous  tissue 
and  blood  clot,  which  by  any  subcutaneous  method  is  only 
problematical.  A  splint  is  worn  for  the  first  week,  then 
massage  of  the  knee  and  limb  is  commenced  ;  after  ten  days 
the  knee  may  be  flexed  ;  and  in  a  fortnight  the  patient  may 
get  up  and  walk  with  a  crutch,  while  the  leg  is  temporarily 
guarded  by  a  light  posterior  splint.  All  apparatus  is  left  off 
in  three  weeks,  and  only  a  stick  used  instead  of  a  crutch. 

Other  methods  of  approximating  the  fragments  from  with- 
out by  3ltd;/(ii</ne's  hooks,  elastic  traction,  etc.,  are  valueless  in 
procuring  bony  union,  if  any  fibrous  tissue  lies  between  the 
surfaces. 

Tibia. — Tiie  upper  and  lower  end  are  occasionally  fractured, 
with  injplication  of  the  joint,  or  the  epiphyses  may  be  sej)ar- 
ated.  The  fractures  are  diagnosed  by  mobility  of  the  fragments 
and  widening  of  the  joint,  and  treated  by  fixation  on  a  splint  or 
in  plaster.  The  shaft  of  the  tibia  alone  is  usually  broken  bv 
direct  violence,  and  generally  transversely.  The  fibula  acts  as 
a  splint  and  prevents  much  displacement,  and  the  injury,  as  a 
rule,  is  easy  to  diagnose. 

Fracture  of  both  bones  is  much  more  common.  The  tibia 
is  broken  at  its  weakest  point  about  the  lower  third,  and  the 
fibula  about  its  upper  third.  Owing  to  its  deep  position 
amongst  muscles,  the  fracture  of  the  fibula  is  apt  to  be  over- 
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looked,  unless  examined  by  X-rays.  Both  fractures  are  gener- 
ally oblique,  and  often  spiral ;  the  lower  fragment  is  generally 
drawn  up  behind  tlie  upper,  which  projects  forwards. 

Fracture  of  the  fibula  alone  is  common  at  the  lower  end, 
1-3  inches  from  the  tip  of  the  malleolus.  The  foot  is  usually 
everted  with  consequent  rupture  of  the  internal  lateral  liga- 
ment, or  tearing  off  of  the  tip  of  the  malleolus — typical  Pott's 
fracture  ;  less  commonly,  tiie  foot  is  turned  inwards.  If  the 
bones  are  separated  by  the  astragalus  acting  as  a  wedge,  the 
tibio  fibular  ligament  is  torn  as  well— Dupuytren's  fracture. 

Signs. — Fracture  of  the  shaft  of  either  bone  is  usually 
evident  ;  irregularity  of  outline  may  be  felt,  and  crepitus  is 
often  obtained.  In  fractures  of  the  fibula,  obscured  by  a  mass 
of  muscle,  or  by  swelling,  pain  at  the  seat  of  fracture  can  be 
elicited  by  pressing  the  bones  together  at  a  distance.  In 
Pott's  fracture,  the  foot  is  everted,  except  in  the  rarer  reverse 
displacements ;  the  inner  malleolus  is  prominent,  and  the  heel 
is  drawn  backwards.  Local  pain  and  swelling  are  present  at 
the  site  of  the  fracture,  and  at  the  inner  side  of  the  ankle- 
joint,  but  crepitus  is  often  wanting.  In  the  rare  Dupuytren's 
fracture  there  is  usually  great  widening  of  the  joint. 

Treatment. — The  nuiscles  should  be  relaxed  by  flexing  the 
knee,  when  the  fracture  can  be  reduced  by  steady  traction. 
In  uncomplicated  fractures  of  the  shaft,  a  pair  of  well-padded 
straight  splints,  fastened  by  straps,  or  folded  in  a  towel  to 
form  a  "  bojc  splint,"  is  very  eflficient  to  retain  the  fragments 
in  position.  The  heel  should  be  kept  from  falling  back  by 
bracing  it  up  by  a  loop  of  bandage  passing  under  the  heel,  or 
round  "the  foot  and  fastened  to  the  splint.  Any  other  shaped 
lateral  or  posterior  splint  may  be  used,  provided  it  fits  well 
and  the  heel  is  well  supported.  The  leg  is  kept  raised  on  a 
pillow  or  laid  on  its  side  with  the  knee  flexed,  in  order  to  keep 
the  muscles  relaxed.  When  the  swelling  has  subsided,  in  three 
or  four  days,  the  limb  may  be  encased  in  plaster-of-Paris,  from 
the  foot  to  the  middle  of  the  thigh,  and  the  patient  allowed  to 
go  about  on  crutches. 

If  there  is  nuicli  overriding  which  withstands  correction, 
extension  by  weight  and  pulley  may  be  used,  with  the  patient 
confined  to  bed  ;  or  the  fragments  may  be  united  by  wiring  or 
pegging.  In  Pott's  fracture,  the  eversion  may  be  kept  over- 
con-ected,  bringing  the  lower  fragment  of  the  fibula  into  line 
with  the  upper,  l)y  Dupiiytren's  apparatus,  viz.  a  thick  pad 
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on  the  inside  of  the  leg,  reaching  from  the  head  of  the  tibia  to 
the  malleolus,  over  wiiich  is  fastened  a  straight  splint,  reaching 
from  the  knee  to  four  inches  below  the  sole" of  the  foot.  The 
foot  is  then  inverted  by  bandaging  it  against  the  sjjlints,  the 
pad  acting  as  a  fulcrum.  This  is  apt  to  be  irksome,  and  many 
cases  are  efficiently  treated  by  reducing  the  fracture  and 
placing  the  leg  in  Cline's,  Bonyhton's,  or  other  similar  splints, 
furnished  with  foot-pieces,  the  displacements  being  corrected 
by  suitable  paddiugs. 

Fractures  of  the  tarsus  are  rare,  and  occur  from  great 
direct  violence ;  the  os  calcis  is  the  most  liable  to  suffer,  the 
fragment  being  drawn  back  and  up  by  the  tendo  Achillis. 
Diagnosis  is  made  from  mobility  of  fragments,  and  by  X-rays. 
The  best  treatment  is  immobilisation  of  the  foot  in  plaster-of- 
Paris. 

Fractures  of  the  metatarsals  are  treated  by  similar  means. 
Fracture  of  the  second  or  third  metatarsals  without  displace- 
ment of  the  fragments  is  said  to  be  not  uncommon  in  young 
soldiers,  especially  in  Germany.  They  arise  from  slight  causes, 
such  as  "parade-marching,"  jumping,  etc.  They  have  been 
called  "painful  tumours  of  the  foot,"  and  were  formerly  sup- 
posed to  be  due  to  teno-synovitis  ;  but  X-rays  have  revealed  their 
true  nature. 

DISEASES  OF  BONES. 

Owiug  to  the  intimate  relationship  of  bone  and  periosteum, 
their  diseases  will  be  considered  together,  except  in  so  far  as 
either  may  be  more  prominently  affected. 

Inflammatory  Diseases. 

Inflammation  of  bone  is  similar  to  inflammation  in  other 
tissues,  ])ut  the  conditions  are  modified  by  the  presence 
of  a  rigid  matrix  in  which  the  blood-vessels  lie.  The 
Haversian  canals  are  unable  at  first  to  respond  to  any 
great  variation  in  the  circulation  ;  hence  a  slight  amount 
of  inflammation  may  give  rise  to  extreme  pain  from  pressure 
of  effused  fluid.  Soon,  however,  osteoclasts  make  their 
appearance,  aud,  if  active  inflannnation  persists,  there  is  a 
rapid  absorption  of  the  walls  of  the  Haversian  canals. 
This  results,  of  course,  in  thinning  and  weakening  of  the 
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whole  bone,  wludi  in  extreme  cases  gives  vise  to  tlie  condition 
known  as  osteoporosis. 

Other  forms  of  atrophy  are  dne  to  senile  changes,  to  trophic 
nervous  influences,  and  to  pressure  of  tumours,  aneurysms,  etc. 
When  active  inflammation  subsides,  the  Haversian  canals 
again  adapt  themselves  to  the  size  of  their  arteries,  by  re- 
generation of  their  walls  l)y  osteoblasts.  Should  there  remain 
a  congestion  of  the  blood-vessels,  this  restoi-ation  may  go  on 
to  excess,  and  osteosclerosis  may  result.  In  this  ease  the 
bone  is  dense  and  sometimes  ebm-nated,  and  the  vessels  become 
narrowed  by  encroachment  of  the  bone  substance.  In  addition, 
the  osteogenetic  cells  of  the  periosteum  may  be  proliferated, 
and  the  result  is  a  concentric  hy])ertrophy,  or  a  local  node 
(exostosis)  being  formed. 

Periostitis. —Simple  acute  inflammation  of  the  periosteum 
alone  may  arise  from  a  bruise  or  other  injury.  There  are  pain 
and  tenderness,  some  redness  of  the  skin,  and  usually  swelling, 
at  first  from  oedema,  and  later  from  cell  proliferation. 

Treatment  consists  of  rest,  with  elevation  of  the  limb,  cold 
applications  in  the  early  stages  ;  and  massage  and  firm  pres- 
sure by  bandage  later. 

Chronic  periostitis  may  be  due  to  persistence  of  acute 
periostitis,  or  from  continuous  irritation,  such  as  strains  at  the 
insertion  of  muscles  and  ligaments,  or  repeated  injuries.  More 
commonly,  however,  it  arises  from  specific  causes,  such  as 
sj/2jhili%  tubercle,  rheumatic,  rheumatoid,  or  other  diseases. 
There  is  thickening  of  the  membrane,  and  beneath  it  a  layer 
of  new-formed  bone,  giving  rise  to  nodes,  spines,  or  general 
thickening,  according  to  its  amount  and  shape.  There  is  pain, 
aching  in  character,  and  usually  worse  at  night.  The  skin  is 
not  reddened,  but  may  be  ocdematous. 

Treatment.  —  Any  known  cause  must  be  attended  to. 
Potassium  iodide  often  relieves  the  pain,  and  helps  resolution 
of  the  swelling  even  in  non-syphilitic  cases. 

Ostitis. — Simple  inflammation  of  bone  occurs  from  injuries, 
especially  fractures  or  irritation  from  foreign  bodies. 

Infective  diseases  occurring  in  bone  usually  aflfect  the 
periosteum,  the  bone  and  the  marrow,  together ;  and  may 
involve  the  diaphysis,  especially  the  spongy  bone  next  the 
epiphysial  line  (spoken  of  as  the  metaphyns—¥.OQ\\Qv),  or  the 
epiphysis.  As  a  general  term  for  inflammation  of  bone,  Ostitu 
or  Osteitis  may  be  used,  though  osteomyelitis  (inflammation  of 
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bone  and  marrow)  is  more  usually  employed.  The  ehief  infec- 
tive diseases  are  pyogenic,  and  may  arise  from  external  causes, 
such  as  compound  fracture,  infection  spreading  from  a  deep 
ulcer,  or  from  a  wound ;  more  commonly  infection  occurs 
through  the  blood  stream  {/iccniafor/enous).  The  most  frequent 
agent  is  staphijlococcm  2)i/o(/enes,  but  sti-eptococcus  pyogenes  is 
also  common  ;  while  bacillm  typhosus,  diplococcus  pneumo7iicE, 
streptococci  in  connection  with  tonsilitis,  rheumatic  and  scarlet 
fevers,  have  frequently  been  found.  It  is  often  difficult  to 
establish  the  original  focus  of  infection,  but  it  must  be  borne 
in  mind  that  bacteria  are  frequently  disseminated,  and 
localised  in  the  bone  marrow  during  all  infective  diseases. 
Tiiey  may  remain  dormant  for  months  or  years,  but  after  a 
slight  injury  they  may  quickly  reveal  themselves,  by  setting 
up  local  osteomyelitis.  (Bloodgood.) 

The  exciting  cause  is  usually  slight,  such  as  a  bruise  or 
strain  ;  it  is  rarely  a  fracture,  proljably  on  account  of  the 
extensive  effusion  of  blood,  with  its  protective  fluids  and  cells, 
in  the  latter  injury.  The  bones  most  commonly  attacked  are 
the  long  bones,  near  their  metaphyses  ;  while  the  epiphyses, 
and  the  short  and  flat  bones,  which  are  the  common  seats  of 
tubercle,  are  seldom  affected. 

The  limitation  of  the  disease  depends  on  the  anatomical 
distribution  of  the  blood-vessels  in  the  bone,  and  their  involve- 
ment in  the  pathological  process.    The  arteries  of  the  long  bones 
in  the  young  are  divided  into  three  groups, — the  diaphysial, 
the  metaphysial  on  both  sides  of  the  epiphysial  line,  and  the 
epiphysial  vessels.    The  main  diaphysial  ("nutrient")  artery 
divides  into  two,  and  extends  in  both  directions  to  the  epi- 
physial line,  where  it  ends  in  terminal  branches,  without 
anastomosing  with  the  metaphysial  arteries.    The  metaphysial 
group  of  small  and  short  vessels  enter  the  shaft  near  the 
epiphysial  line,  and  branch  in  the  direction  of  the  epiphysis, 
where  they  also  end  as  terminal  arteries.   The  epiphysial  group 
enter  the  epiphysis  from  all  sides,  and  run  towards  the  bone 
nucleus.    The  older  the  bone  becomes,  the  finer  relativelv  are 
the  arteries  ;  and  on  cessation  of  growth  at  the  approach  of  adult 
life,  many  are  obliterated,  while  those  of  the  joint  apparatus 
are  increased.   These  variations  explain  why  infection  is  usually 
near  the  epiphysis,  as  three  sets  of  fine  terminal  vessels  arc  found 
there.    They  also  explain  why  bone  lesions  are  more  common 
in  infancy  and  youth,  and  joint  lesions  in  the  adult.  (Lexer.) 
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T\\o  majority  of  osteoniyelitic  foci  are  due  to  emboli,  formed 
of  clumps  of  bacteria,  originating  in  some  other  part  of  the 
body.  If  the  embolxis  is  large,  the  diaphysial  artery  may  be 
blocked  near  its  bifurcation,  and  so  lead  to  an  infective  focus 
in  the  shaft,  and  perhaps  to  necrosis,  from  sudden  interference 
with  its  blood-supply.  If  small,  it  plugs  one  of  the  terminal 
branches,  and  produces  a  localised  focus  near  the  epiphysis. 

From  the  primary  focus,  the  infection  spreads  along  the 
medullary  cavity,  and  outwards  to  the  surface,  stri])ping  up 
the  periosteum  by  effusion  of  pus,  and  giving  all  the  evidences 
of  acute  periostitis.  Occasionally,  when  the  bone  is  thin,  the 
pus  perforates  it  and  forms  a  subperiosteal  abscess.  This  again 
may  perforate  the  periosteum  and  form  a  subcutaneous  abscess. 
If  this  bursts  externally,  relief  is  given  at  once,  but  a  sinus  is 
left,  which  cannot  completely  close  as  long  as  any  discharge 
from  the  bone  persists.  If  the  abscess  is  situated  near  a  joint, 
pus  may  invade  it  and  cause  arthritis.  If  there  is  an  ex- 
tensive thrombosis  of  vessels,  the  areas  of  bone  supplied  by 
them  are  no  longer  able  to  withstand  the  toxins  of  the  bacteria, 
and  %uccnmh— necrosis.  Those  areas  may  represent  the  whole 
or  part  of  the  shaft,  or  merely  a  wedge-shaped  piece  near  the 
epiphysis,  according  to  the  vessels  affected. 

Necrosis.— In  the  later  stages,  the  dead  bone  separates  by 
absorption  of  its  periphery  by  osteoclasts  derived  from  living 
tissues  in  the  vicinity.    If  the  dead  piece  be  small  it  may  be 
entirely  absorbed,  and  the  space  replaced  by  granulation  tissue, 
which  ultimately  gives  way  to  new-formed  bone.    If  it  is  large, 
it  is  merely  loosened,  and  a  barrier  of  granulation,  tissue  is 
formed  round  it,  and    it   is   known  as  a  seciuestrura.  If 
only  the  peripheral  layers  are  necrosed,  they  form  a  scale  or 
exfoliation.      The    continued    irritation    maintained   by  the 
presence  of  such  a  foreigii  body,  often  remaining  infective  for  a 
long  time,  acts  as  a  stimulus  to  the  osteogenetic  cells  of  the 
periosteum,  and  a  layer  of  new  bone  is  formed  around  it,  the 
involucrum.    Any  opening  in  this  or  the  pre-existing  bone 
which  leads  down  to  a  sequestrum  is  known  as  a  cloaca,  and  is 
generally  in  close  relation  to  a  sinus  in  the  skin.    If  the 
disease  is  more  chronic,  necrosis  takes  place  slowly,  with  great 
absorption  of  the  bone,  leaving  a  mere  network  behind.  This 
process  is  spoken  of  as  caries,  and  may  be  compared  with 
\dceration  of  soft  tissues.    It  occurs  especially  in  cancellous 
bone,  but  also  affects  compact  bone,  transforming  it  first  into 
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cancellous  bone,  and  then  continuing  the  process.  Caries  sicca 
is  a  similar  kind  of  necrosis,  occurring  witliout  visi()le  su])j)ura- 
tion,  and  is  met  witli  in  tubercular  disease  of  bone.  If  tliere 
is  much  destruction  of  bone  near  an  e])iphysial  line,  the 
epiphysis  may  be  detached,  eplphysioh/sis.  It  is  usually 
displaced  by  muscular  action,  but  it  may  be  maintained  in 
lace  by  its  periosteum.  In  those  cases  bone  formation  is 
isturbed,  and  there  is  either  arrestment,  or  at  least  irregularit}', 
of  the  subsequent  growth  of  the  limb  :  and  this  may  lead  to 
shortening  or  deformity. 

xVs  long  as  tension  is  not  relieved,  absorption  of  toxins  by 
the  lymphatics  is  i-apid,  hence  constitutional  effects  are  produced 
early,  and  are  severe.  Further,  se2)tic  clot  is  apt  to  be  broken 
down,  and  carried  away,  to  set  up  secondary  foci  elsewhere, 
causing  septicajmia,  and  new  infective  centres. 

Sometimes,  in  less  acute  cases,  suppuration  is  confined  to 
one  spot,  and  a  localised  {Brodie's)  abscess  is  formed.  The 
reactionary  inflammation  causes  the  surrounding  bone  to  be 
thickened  and  form  a  kind  of  capsule. 

Symptoms. — Acute  Osteomyelitis  is  specially  a  disease  of 
infancy  and  youth  ;  and  it  attacks  more  commonly  the  lower 
end  of  the  femur,  the  upper  and  lower  end  of  the  tibia,  and 
the  upper  end  of  the  humerus.  It  generally  begins  with 
aching  in  the  limb,  often  attributed  to  acute  rheumatism, 
accompanied  by  symptoms  of  severe  inflammatory  type,  with 
fever,  rigors  or  convulsions,  and  delirium.  The  younger  the 
patient,  the  sooner  they  appear.  The  limb  is  tender,  and  the 
least  movement  produces  severe  pain,  the  surface  is  swollen 
from  cedema,  and  feels  tense  and  elastic,  but  rarely  fluctuant. 
The  superficial  veins  are  often  distended,  and  tlie  glands 
may  be  enlarged  and  tender.  The  skin  is  at  first  normal 
in  colour,  but  later  may  become  reddened  and  glazed  if 
suppuration  approaches  the  surface.  If  the  focus  is  near  a 
joint,  it  may  be  difficult  to  distinguish  the  swelling  from 
effusion  into  it,  but  usually  the  distinction  is  clear.  The 
infection  sometimes  spreads  to  the  joint  itself,  however,  and 
there  sets  up  arthritis.  Short  of  that,  there  may  be  synovitis 
with  eft'usion  {sympathetic  hydrarthrosis),  from  entrance  of 
toxins  into  the  joint.  If  an  incision  is  made  over  the  bone,  the 
periosteum  is  found  to  be  difficult  to  detach,  and  the  surface  of 
the  denuded  bone  bleeds.  If  suppiu-ation  has  taken  place,  the 
periosteum  is  stripped  up  by  pus;  the  bone  is  white  and  dead 
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looking  ;  and  drops  of  pus  or  fat  globules  may  exude  from  the 
surfaee. 

Variations.— There  is  a  very  acute  form,  with  multiple 
foci.  The  symptoms  arc  very  severe,  and  death  usually  occurs 
within  a  week. 

Suppurative  Periostitis  is  a  mild  form,  in  which  there  is 
only  a  slight  involvement  of  the  bony  cortex ;  the  main 
changes  showing  themselves  chiefly  in  the  periosteum. 

Epiphysial  Ostitis,  a  small  local  centre  of  suppuration  near 
the  joint  surface,  in  the  spots  usually  affected  by  tubercle, 
is  comparatively  rare. 

Osteomyelitis  Serosa,  or  non-purulenta  {quiet  necrosis),  is  an 
acute  condition  with  a  central  necrosis,  but  without  pus  cells 
in  the  fluid  surrounding  it. 

Complications.  —  Besides  involvement  of  the  joint,  or 
separation  of  the  epiphysis,  fracture  may  occur  from  very 
slio-ht  injuries.  The  most  serious  effects,  however,  arise  from 
septiccemia,  and  secondary  suppurations.  The  latter  occur  in 
other  joints,  serous  cavities,  or  internal  organs.  In  osteomyelitis 
of  the  mastoid,  infection  may  spread  to  the  brain  and  its 
membranes.  The  veins,  too,  may  be  plugged  with  septic 
thrombosis,  and  are  then  a  constant  source  of  danger. 

Diagnosis  in  early  stages  nn;st  be  made  from  acute  fevers, 
especially  rheumatic.  In  "the  latter,  the  frequent  occurrence  of 
heart  murmurs,  and  the  transference  of  swelling  from  limb  to 
liml),  and  its  localisation  in  the  joints,  are  characteristic. 
Bacteria  in  the  pus,  and  a  high  leucocytosis,  confirm  the 
presence  of  osteomyelitis,  while  the  presence  of  a  source  of 
infection  should  always  raise  suspicions.  _  Cellulitis  and  super- 
ficial suppurations  must  also  be  distinguished. 

Prognosis. — All  cases  of  osteomyelitis  are  very  serious,  but 
vary  mucli  in  danger  with  the  type,  and  the  number  of 
suppurative  foci. 

Treatment.  The  principles  of  treatment  are  to  relieve  the 

constitutional  symptoms,  and  obviate,  if  possible,  bone  necrosis  ; 
and  there  must  be  no  delay  in  carrying  them  out.  An  incision 
is  made  over  the  swelling  along  the  limb,  which  should^  be 
rendered  bloodless,  and  is  carried  down  to  the  bone.  The 
periosteum  is  incised  wherever  the  pus  is  seen  beneath  it,  and 
a  piece  of  cortical  bone  is  removed  by  chisel  or  trephine. 
Incision  of  the  periosteum  alone  is  rarely  sufficient,  except  in 
superficial  suppurations.     In  the  early  stage,  the  marrow 
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should  not  1)0  curetted,  but  only  visible  collections  of  pus  cleared 
out,  and  the  cavity  lightly  packed  with  iodoform  gauze.  The 
eudosteum  of  the  bone  is  not  disturbed,  and  the  rest  of  the 
bone  may  not  necrose.  If  the  symptoms  are  not  quickly 
relieved,  the  whole  medullary  cavity  shoidd  be  opened  up  and 
all  suppurating  foci  curetted.  If  there  is  joint  eftusion,  it 
should  be  aspirated  ;  and  if  the  microscope  shows  the  presence 
of  bacteria,  the  joint  should  be  opened  and  irrigated.  In  the 
subacute  stage,  when  there  is  more  or  less  necrosis,  the 
periostciim  begins  to  produce  new-formed  bone.  The  peri- 
osteum should  then  be  incised  along  all  of  the  necrosed  bone, 
and  stripped  ofl'  it  without  tearing.  The  dead  piece  is  then 
chiselled  away  completely,  and  the  periosteal  tube  closed  by 
suture.  The  soft  parts  are  also  closed,  and  the  wound  well 
drained.  In  this  way  the  bone  is  often  re-formed  in  its  original 
site. 

Chronic  Osteomyelitis  follows  an  acute  attack,  or  begins 
of  itself.  In  the  former  case,  after  pus  obtains  exit,  a  sloAV, 
rarefying,  and  at  the  same  time  osteoplastic,  inflammation 
continues  for  months.  The  sinuses  discharge  thin  pus,  and  at 
times  particles  of  necrosed  bone ;  but  they  may  at  intervals 
become  blocked  by  exuberant  granulations,  or  dried  pus,  when 
a  sharj)  pain  ensues  in  the  bone,  accompanied  by  feverish 
symptoms.  Any  injury  may  set  free  bacteria  from  the 
granulations,  and  cause  local  cellulitis.  Meanwhile  the  bone 
becomes  irregularly  thickened,  either  at  one  spot,  or  all  over. 
The  other  form  often  begins  with  a  short  acute  stage,  which 
may  be  altogether  overlooked.  It  may  not  show  itself  for  years, 
and  then  commences  with  aching  in  the  bone.  There  is  usually 
unnatural  thickness  of  the  l)one,  and  this  becomes  more  marked 
in  one  place,  and  an  abscess  may  be  formed  in  tlie  soft  tissues. 
It  takes  three  forms— (1)  central  necrosis;  (2)  localised 
abscess  :  (3)  sclerosing  osteomj'elitis,  without  suppuration. 

Diagnosis  has  to  be  made  from  sarcoma,  tubercle,  gumma, 
and  cysts.    X-rays  are  of  great  use  for  this  purpose. 

Treatment  consists  in  removal  of  sequestra  {seqiiestrofo?nf/) 
and  suppurative  centres.  The  limb  is  made  bloodless ;  an 
incision  is  carried  down  to  the  bone,  and  the  periosteum 
stripped  back  ;  a  wide  layer  of  new-formed  bone  is  chiselled 
off,  and  the  cavity  laid  bare.  The  sequestrum  is  removed,  and 
the  cavity  scooped  out  with  a  sharp  spoon.  Healing  takes 
place  slowly  by  granulations  under  simple  tamponade  ;  and  in 
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order  to  hasten  it,  the  wound  may  be  closed  witli  a  flap  of  skin 
loosened  from  the  sides  ;  while  the  cavity  may  be  filled  up  with 
blood  clot,  or  with  iodoform  paste  (i(;doform,  60,  sesame  oil, 
40,  spermaceti,  40)  {Moseti;/),  which  are  ultimately  absorbed, 
and  replaced  by  new-formed  bone.  For  the  same  purpose,  the 
periosteum  may  be  left  in  contact  with  the  cortical  layer, 
wiiich  is  chiselled  oft"  as  an  osteoplastic  flap,  and  is  replaced  in 
position,  after  the  cavity  is  cleared  out ;  or  a  piece  of  living,  or 
decalcified,  bone  mav  be  enorafted. 

Of  other  bacterial  infections,  those  from  streptococci,  alone 
or  mixed  with  staphylococci,  as  well  as  the  less  common  infec- 
tions from  pneumococci,  gonococci,  or  bacilli  coli,  are  similar 
to  the  foregoing.  In  typhoid  osteomyelitis,  which  occurs  at 
the  fourth  to  sixth  week,  there  is  a  recrudescence  of  the  fever, 
with  swelling  over  a  bone,  most  commonly  a  rib.  After  the 
abscess  bursts,  watery  pus  continues  to  flow  for  a  long  time, 
thus  resembling  a  tubercular  sinus.  The  bacillus  may  be 
found  alone  or  mixed  with  others. 

Osteomyelitis  occurring  from  external  causes  runs  the  same 
course  as  the  hfcmatogenous  form,  but  if  there  is  sufficient 
drainage  the  initial  symptoms  are  not  so  severe. 

Sequels. — If  a  sequestrum  is  not  removed,  a  persistent  sinus 
remains,  discharging  pus,  and  offering  a  possible  entrance  to 
further  pathological  bacteria;  or  the  sequestrum  may  travel 
through  the  tissues,  and  2jenetrate  important  structures.  In 
some  cases  of  chronic  sinus,  epithelioma  has  developed  at 
its  edges. 

Deformity  depends  chiefly  on  the  amount  of  bone  destroyed, 
and  the  effect  on  the  growing  ccnti-es.  If  growth  is  arrested 
in  one  of  two  parallel  bones,  the  other  one  has  to  bend,  in 
order  to  find  room  for  extension. 

Relapses  after  long  intervals  sometimes  occur.  The 
infective  matter  either  lies  dormant  from  the  previous  attack, 
and  the  disease  recommences  from  injury  as  in  the  first 
instance ;  or  the  bone  becomes  sclerosed,  and  its  structure  com- 
posed gi-eatly  of  inert  connective  tissue,  and  it  is  unable  to 
withstand  new  attacks  of  infective  organisms  which  may  invade 
its  vessels.  In  these  cases,  the  local  effects  are  relatively  much 
more  pronounced. 

Tubercular  disease  of  bone  or  periosteum  is  due  to  infection 
by  tubercle  l)acilli,  derived  from  some  pre-existing  focus  It  is 
often  preceded  by  a  slight  injury.    It  appears  most  commonly 
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ill  the  young,  but  may  occur  at  any  age,  even  in  the  very  old 
(senile  tuberculosis).  The  favourite  sites  are  the  short  bones, 
and  the  epiphysial  regions  of  the  long  bones. 

Pathology. — The  bacilli  lodging  in  tiie  fine  vessels  set  up 
their  s^jecific  granulation  nodules,  cither  singly  or  in  groups. 
These  are  surrounded  by  inflammatory  tissue,  and  their 
centres  gradually  necrose  and  form  caseous  masses,  which 
generally  liquefy.  Sometimes  the  disease  may  be  confined 
to  the  periosteum,  but  in  the  great  majority  of  cases  it 
aft'ects  primarily  the  bone.  The  results  of  inflammation 
around  the  tubercles,  and  of  the  toxins  secreted  by  them,  are 
absorption  and  necrosis  of  the  bone,  so  that  a  collection  of  soft 
curdy  matter  and  bone  particles  is  formed  (tuhercular  abscess). 
The  affected  area  may  be  surrounded  in  very  chronic  cases  by 
sclerosis.  One  of  the  larger  arteries  is  apt  to  l)e  plugged,  and 
the  area  of  bone  supplied  by  it  necroses  and  forms  a  wedge- 
shaped  sequestrum.  The  disease  spreads  in  all  directions  and 
may  ap[)ear  beneath  the  periosteum,  or  may  penetrate  the 
articular  cartilage  of  a  joint,  and  set  up  tubercular  arthritis 
{(/.v.).  Should  the  abscess  burst  externally,  it  continues  to 
discharge  as  long  as  anv  sequestrum,  or  any  of  the  disease,  is 
left. 

Healing,  with  sclerosis  of  the  surroundings,  may  be  expected 
after  treatment,  or,  in  favourable  cases,  without  it.  Kecurrent 
attacks,  however,  are  apt  to  appear  after  slight  injuries,  if  the 
health  becomes  impaired.  In  weakly  or  untreated  patients, 
destruction  of  the  bone  may  proceed,  and  sinuses  persist,  with 
the  constant  danger  of  pyogenic  infection,  or  of  metastatic 
tubercular  lesions  occvirring  in  the  body. 

Symptoms. — Tlie  onset  is  insidious,  and  the  disease  is  gener- 
ally not  recognised  until  a  cold  abscess  appears  over  the  bone, 
or  a  joint  becomes  involved.  Sometimes  aching  in  the  bone  is 
noticed.  The  temperature  in  pure  tubercular  disease  is  only 
slightly  raised,  and  is  often  quite  normal ;  high  fever  should  at 
once  suggest  pyogenic  infection. 

Diagnosis  is  usually  plain  on  account  of  the  typical  appear- 
ance of  the  localities  usually  affected.  Tubercle"^  is  often  con- 
fused with  chronic  pyogenic  osteomyelitis,  and  microscopic 
examination  is  sometimes  necessary  to  clear  up  the  diagnosis. 
Some  tumours  also  resemble  tuberculosis. 

Treatment. — Small  abscesses,  if  superficial,  may  be  aspirated 
and  injected  with  iodoform  emulsion,  but  as  a  rule  they  should 
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be  opened,  and  the  tnV)ercular  tissue  in  the  soft  structures  as 
well  as  the  bone  thoroughly  curetted  away.  The  cavity  may 
be  either  packed  with  iodoform  gauze  or  filled  with  iodoform 
emulsion  or  paste,  and  closed  by  suture.  If  there  is  a  sinus,  its 
edges  and  walls  should  be  dissected  off  if  possible,  and  the 
treatment  continued  as  above.  Larger  areas  of  necrosis  must 
be  treated  as  in  the  pyogenic  form,  but  all  visible  tubercular 
granulations  should  be  gouged  or  cut  away.  As  soon  as 
tubercle  near  a  joint  is  diagnosed,  an  external  o^Dcning  should 
be  made  to  prevent  it  bursting  into  the  joint.  At  the  same 
time  care  must  be  taken  in  curetting  the  cavity  that  the 
articular  cartilage  is  not  perforated. 

Varieties. — In  the  long  hones  the  disease  is  most  frequently 
conhned  to  the  articular  ends,  and  the  effects  are  often  seen  in 
the  neighbouring  joints.  Of  the  sliort  bones  the  ^ia/a/i^^es  are 
often  attacked,  Dactylitis.  Here  the  whole  diaphysis,  com- 
posed of  cancellous  tissue,  is  diseased,  and  may  be  filled  with 
caseous  matter,  or  with  a  large  sequestrum,  while  the  peri- 
osteum is  greatly  thickened.  The  soft  tissues  are  infiltrated 
by  the  inflammation,  and  form  a  fusiform  swelling.  Of  the 
flat  hones  the  vertebrte  are  very  liable  to  tubercle.  The 
disease  affects  chiefly  the  anterior  part  of  the  bodies  beneath 
the  anterior  common  ligament.  The  weight  of  the  body  causes 
them  to  collapse  when  they  become  softened  ;  this  produces 
(Pott's)  curvature  of  the  spine,  which  may  be  followed  by  pres- 
sure on  the  cord.  Along  with  such  disease,  abscesses  extending 
into  the  2>-^oas  and  (/luteal  regions  and  elsewhere  are  common. 
Tubercle  in  a  short  bone  of  the  wrist  or  foot  is  insidious,  and 
there  often  occurs  a  widespread  infection  of  the  articular  surfaces 
and  of  the  other  bones  before  it  is  diagnosed. 

Syphilis  of  bone  appears  as  a  chronic  affection  in  the 
secondary  or  tertiary  stages.  At  the  eruptive  stage,  a  transient 
periostitis  is  not  uncommon,  accompanied  by  severe  pain, 
worse  at  night.  This  usually  passes  off  when  the  eruption 
subsides,  but  thickening  of  the  bono  in  the  form  of  nodes  or 
general  enlargement  may  persist.  In  the  late  stages  the  bone 
or  periosteum  becomes  the  seat  of  gummata.  These  cause 
cither  general  or  local  thickening  of  the  bony  tissue  with  in- 
crease of  weight,  and  also  absorption  of  bone  in  the  innncdiate 
vicinity,  and  necrosis  of  the  more  central  portions.  The  skull 
is  often  affected,  and  the  result  is  irregular  nodular  thickening, 
with  eaten-out  borders  ;  great  thickening  of  the  periosteum  ; 
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and  frequently  destruction  of  the  soft  parts,  with  exposure  of 
the  bone.  Necrosis  is  slow,  and  the  dead  pieces  take  long  to 
separate.  In  some  parts,  especially  the  wo.s-p,  the  disease  eats 
away  the  thin  bones,  and  the  destruction  is  hastened  if  pyogenic 
infection  occurs — a  very  common  occurrence.  Great  deformity 
of  the  nose  (saddle-nose),  and  hard  palate  remains.  In  the  lottg 
hones  there  is  either  nodular  thickening  from  periostitis,  or  the 
whole  bone  becomes  enlarged,  dense,  and  heavy  from  diffuse 
gummatous  infiltration.  The  central  part  may  caseate  and 
give  rise  to  the  condition  of  osteopsat/i7/rosis  (brittleness),  when 
pathological  fractures  readily  occur.  Congenital  syphilis  in 
new-born  children  sometimes  aft'ects  the  ejyiphyses,  causing  pain- 
less enlargement.  Sometimes  these  separate,  and  the  child  is 
unaljle  to  move  the  limb  (pseudo-parali/sis). 

Diagnosis. — Syphilis  is  distinguished  from  sarcoma  by  the 
history  of  the  disease,  by  the  effects  of  remedies,  and  by 
examination  w  ith  X  -  rays.  Tubercular  and  pyogenic  infections 
usually  aftect  the  ends  of  the  bones,  and  abscess  is  the  rule, 
but  either  may  resemble  syphilis. 

Treatment. — Syphilitic  disease  is  treated  by  the  administra- 
tion of  iodides,  and,  in  the  early  stage,  of  mercury.  No 
operative  treatment  is  called  for,  except  for  the  removal  of 
necrosed  bone,  or  for  correction  of  deformities,  and  Avlien 
secondary  pyogenic  infection  has  occurred.  If  there  is  severe 
pain  which  does  not  yield  to  medical  treatment,  puncture  of 
the  periosteum  or  bone  often  gives  relief.  '  The  general  health 
must  l)e  maintained  by  good  food,  fresh  air,  tonics,  and  iron. 

Eickets,  or  Eachitis,  though  a  general  disease,  is  included 
among  the  diseases  of  bone,  as  its  pathological  changes  are 
most  evident  in  these  structures.  It  is  met  with  among  poorer- 
class  children,  and  arises  from  mal-nutrition,  and  more  particu- 
larly of  mal-assimilation  of  fat  and  lime  salts.  It  is  caused  by 
improper  feeding,  especially  with  unsuitable  artificial  foods ; 
from  nursing  on  the  breast  for  an  excessive  time ;  from  bad 
hygiene  ;  and  from  disorders  of  the  stomach  and  bowels,  which 
prevent  digestion  of  otherwise  suitable  foods.  It  occurs  early 
in  life,  from  the  sixth  month  onwards,  and  may  persist  for 
several  years. 

Pathology.  —  The  process  of  ossification  in  the  growing 
bones  is  disturbed  ;  there  is  excessive  formation  of  cartilage 
cells,  and  part  of  the  already-formed  bone  is  absorbed.  The 
new  tissue  is  irregular  in  arrangement,  exuberant  in  amount 
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and  slow  ii»  ossifying.  At  the  epiphysial  line  there  is  mnch 
soft  thickening,  and  the  line  is  inieven.  Microscopically,  it  is 
seen  that  the  bone  is  being  formed  in  irregular  masses  instead 
of  regular  trabecuke  ;  that  there  are  large  medullary  spaces 
between  these;  and  that  a  great  number  of  cartilage  cells 
persist  for  a  long  time  amongst  them.  The  periosteum  is 
thickened,  soft,  and  easily  stripped  off,  and  the  surface  left  is 
rough  from  irregular  deposit  of  bone -spicules.  The  whole 
limb  is  weak  and  soft,  and  is  liable  to  green-stick  fracture,  to 
bend  by  exaggeration  of  the  normal  curves  from  pressure,  and 
to  general  stunting  and  thickening,  especially  about  the 
epiphysial  ends.  When  the  active  process  of  the  disease 
subsides,  ossification  ensues,  and  leads  to  excess  of  hard  and 
compact  bone. 

Symptoms. — The  general  symptoms  in  young  children  are 
excessive  sweating  of  the  head  and  body,  and  tenderness  of  the 
bones.  The  child  is  restless  and  easily  tired  ;  it  sleeps  badly, 
and  kicks  off  the  bedclothes.  It  is  often  wasted,  but  may  be 
fat  and  unhealthy-looking.  The  muscles  are  flabby,  and  weak- 
ness is  sometimes  so  pronounced  as  to  simulate  paralysis.  'J'he 
face  is  pale,  and  there  is  anaemia ;  there  is  often  enlargement 
of  the  spleen,  and  sometimes  of  the  lymphatic  glands  and  liver. 
There  is  diarrhoea  or  constipation,  Avith  pale  and  offensive 
motions.  The  intestines  arc  distended  with  gas,  making  the 
belly  large  and  round.  The  teeth  are  late  in  eru]jting,  and 
often  appear  out  of  their  order.  In  rickety  children  bron- 
chial catarrh  is  common.  Laryngismus  and  tetany  are  not 
infrequent. 

The  following  are  the  chief  deformities  : — 

Shell. — The  cranial  bones  are  deformed  if  rickets  occurs 
before  the  second  year,  but  not  usually  if  it  happens  later. 
The  frontal  and  parietal  eminences  are  ])rominent,  and  the 
edges  thickened  ;  the  skull  is  flattened  and  square,  and  the 
foutanelles  are  late  in  closing. 

The  spine  is  generally  curved  backwards  in  the  dorso-lumbar 
region  (ki/j^husis).  In  older  children  the  curvature  may  be 
lateral  (scoliosis)  or  forwards  (lordosis). 

Chest. — Beading  of  the  ribs  is  an  early  symptom  along  the 
junctions  of  the  bone  and  cartilage,  forming  the  "ricl-eti/ 
rosary."  There  is  often  a  broad  vertical  groove  on  each  side  of 
the  sternum  where  the  ribs  and  cartilages  have  fallen  in,  while 
the  sternum  is  pushed  forward  [pigeon-breast).    Instead  of  this 
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may  be  a  transverse  groove,  corresponding  to  the  attachment 
of  the  diaphragm  at  the  lower  ribs,  while  the  lower  edge  of  the 
chest  is  everted. 

Upper  limh.—  l\\  the  clavicle  the  curves  are  exaggerated, 
causing  S-shaped  deformity,  and  the  ends  are  clubbed.  The 
humerus  and  forearm  bones  may  be  curved,  and  their  epiphyses 
are  generally  thickened. 

The  pelvis  is  sometimes  narrowed  antero-posteriorly  by  for- 
ward distortion  of  the  sacrum,  or  the  sides  may  be  pressed 
together  by  the  heads  of  the  femurs  in  the  acetabula. 

Lower  limb. — The  neck  of  the  femur  may  be  bent  down- 
wards and  forwards  {coxa  vara).  The  shafts  are  often  curved 
forwards  and  outwards  {how-leg),  and  those  of  the  tibia  and 
fibula  forwards,  with  flattening  from  side  to  side  {mhre- shaped 
tibia).  At  the  lower  epiphysis  of  the  femur,  one  half  may  be 
over-developed,  or  conversely,  the  other  half  stunted,  leading 
to  genu  valgum  (knock-knee). 

Other  kinds  of  deformity  may  take  place  according  to  the 
lines  of  pressure. 

Treatment. — The  diet  must  be  suitable  to  the  age  of  the 
child,  and  all  sources  of  irritation  to  the  intestinal  tract 
avoided,  and  especially  in  the  case  of  infants  all  patent  foods 
containing  starch.  As  a  rule  the  best  food  is  fresh  milk 
quickly  boiled,  or  used  raw  if  warm  from  the  cow,  and  given 
frequently  in  small  quantities.  Long  sterilised  or  preserved 
milk  is  unsuitable.  Cream  and  raw  meat-juice  may  be  given 
in  addition  to  it.  At  the  beginning  of  treatment  lime-water 
may  be  added  to  the  milk.  Older  children  may  have  minced 
meat  and  potatoes,  easily  digested  vegetable  pulp,  and  fresh 
fruit-juice  if  not  too  "acid.  To  prevent  sepsis  of  the  intestinal 
tract,  the  mouth  must  be  kept  clean  by  wiping  it  with  a  clean 
soft  cloth  ;  and  if  there  is  any  thrush,  borax  and  glycerine 
.should  be  swabbed  over  the  mucous  membrane  several  times  a 
day.  The  bowels  should  be  kept  free  with  grey  powders,  to 
prevent  fermentation.  The  skin  must  be  kept  clean  and  dry, 
and  the  body  kept  warm  with  soft  flannel  clothing,  and  all 
sources  of  chill  which  might  bring  on  bronchitis  must  be 
avoided  ;  but  there  should  be  a  plentiful  supply  of  fresh  air 
and  sunlight.  The  aucTcmia  and  wasting  may  be  treated  by 
easily  assimilated  iron  and  cod-liver  oil.  The  child  should  be 
kept  oft'  its  feet  as  long  as  the  softness  of  the  bones  continues  ; 
and,  later,  it  may  have  light  well-fitting  supports  to  prevent 
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bending  of  the  legs.  Any  correction  of  deformities  should  be 
delayed  till  the  active  disease  has  ceased. 

Late  Eickets  is  a  name  applied  to  similar  conditions  which 
do  not  ap})eai'  until  after  tiie  tenth  year  of  age.  The  causes 
are  somewhat  similar,  viz.  defects  of  assimilation.  Tiie  chief 
deformities  are  coxa  vara  and  knock-knee. 

Scurvy  is  a  condition  which  occurs  in  children  or  adults 
from  improper  diet ;  by  a  want  of  fresh  food  possessing  anti- 
scorhutic  properties.  These  are  probably  of  the  nature  of 
ferments,  and  destroyed  by  prolonged  heating.  The  effects  of 
scurvy  on  the  bones  in  children  is  a  hajmorrhagic  state  of  the 
vessels,  causing  a  painful  swelling  about  the  epiphyses,  in 
particular  of  the  femur  and  tibia.  Along  with  this  occur  spongy 
gums  and  anicmia.  Extravasation  of  blood  may  be  widespread, 
and  may  strip  up  the  periosteum  over  a  large  area  of  bone. 
Fractures  do  not  unite,  and  healing  fractures  may  break  down 
if  scurvy  supervenes. 

Treatment  consists  in  feeding  with  fresh  meat,  milk, 
vegetables,  and  fruit.  In  the  absence  of  these,  fruit-juice  and 
jam  may  be  used.  Ansemia  must  be  treated  with  iron.  Local 
affections  are  treated  by  bandaging  and  application  of  splints. 

Scurvy  Rickets  is  a  name  given  to  a  condition  which  is 
probably  an  acute  form  of  scurvy,  with  prominent  bone 
symptoms. 

Osteomalacia  (Mollifies  ossitim)  is  a  rare  disease  in  this 
country.  It  occurs  chiefly  in  pregnant  or  nursing  women,  but 
also  in  girls  at  puberty,  and  very  rarely  in  men.  It  is  due 
probably  to  some  excessive  vascularity  affecting  the  bones. 

Pathology. — The  lime  salts  are  to  a  great  extent  dissolved 
out,  leaving  partially  decalcified  bone  behind.  A  considerable 
amount  of  absorption  of  the  Haversian  canal  walls  also  occurs. 
Clinically,  the  disease  begins  with  pains  in  the  bones  chiefly 
affected,  the  pelvis  and  femurs.  As  the  bones  soften,  they 
become  unable  to  bear  the  weight  of  the  body  ;  the  patient 
becomes  helpless,  and  deformities  take  place.  The  sides  of  the 
pelvis  fall  inwards,  and  the  pubes  projects  forwards,  thus 
narrowing  the  pelvic  outlet ;  whilst  the  femurs  may  bend  or 
break.  The  disease  may  remain  stationary  for  a  time,  or 
re-ossification  and  cure  may  take  place,  but  it  is  apt  to  progress 
with  each. pregnancy. 

Treatment. — It  may  be  arrested  by  stopping  the  suckling 
or  the  pregnancy,  or  by  removal  of  the  ovaries;  along  with 
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geneml  strengthening  treatment  with  cod-liver  oil  and  iron 
tonics.  Sometimes  no  treatment  appears  to  be  able  to  affect 
it,  and  the  patient  may  die  from  dyspna^a,  owing  to  the  soft- 
ness of  the  ribs  preventing  expansion  of  the  lungs.  Deformities 
of  bone  may  be  prevented  by  suitable  supports;  and  after 
ossification  takes  place,  such  deformities  may  be  corrected  by 
operation. 

Fragilitas  ossiura  is  a  condition  which  occurs  from  many 
causes:  i,l)  from  general  diseases  of  bones;  (2)  from  local 
inflanmiatory  conditions ;  (3)  from  pressure  of  tumours, 
aneurysms,  etc.  ;  (4)  from  atrophy  occurring  as  the  result  of 
nervous  influences,  either  central  or  peripheral,  of  long  disuse, 
of  exhausting  diseases,  or  senile  changes  in  which  there  is  great 
absorption  of  the  medullary  bone  so  that  only  a  thin  shell  is 
left ;  or  (5)  from  essential  fragility,  a  condition  met  with  some- 
times in  several  members  of  a  family,  the  nature  of  which  is 
not  known.  The  bones  break  on  slight  injuries  ;  they  unite 
readily  in  normal  periods,  but  re-fracture  is  common. 

Hypertrophy  of  Bone. 

Osteitis  deformans  is  an  inflammatory  disease  of  the 
skeleton,  insidious  in  onset,  and  slow  in  progress,  occurring  in 
elderly  people.  It  is  characterised  by  a  painful  overgrowth  of 
the  long  bones,  skull,  spine,  and  pelvis.  These  are  softened 
at  first,  but  later,  hypertrophied  and  hardened.  The  first 
evidences  are  enlargement  of  the  head  and  bendino;  of  the 
bones.  The  spine  becomes  kyphotic,  and  the  deformity  may 
increase  until  the  body  is  bent  almost  double.  The  patient 
may  live  to  an  advanced  age,  but  sufters  from  neuralgic  pains. 

Acromegaly. — A  uniform  enlargement  of  the  bones,  chiefly 
of  the  head,  hands,  and  feet,  associated  with  changes  in  the 
intuit ary  txxJy. 

Pulmonary  hypertrophic  osteo-arthropathy  is  a  condition  of 
thickening  of  the  ends  of  the  long  bones  ;  at  first  of  the  hands 
and  feet,  with  clubbing  of  the  fingers  and  toes;  and  later,  of 
the  long  bones  and  spine.  It  is  associated  with  many  different 
diseases  of  the  lungs,  especially  those  of  a  chronic  character. 

Tumours  of  Bone. 

Chondromata  are  non-malignant  cartilaginous  tumours  aris- 
ing eitlier  by  overgrowth  of  normal  cartilage,  as  ecchondroses ; 
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01'  from  the  medullary  cavity  or  surface  of  bones,  as  true 
chondronmta.  The  latter  are  composed  of  hyaline  cartilage 
surrounded  by  a  capsule,  and  usually  show  a  certain  amount  of 
ossification.  They  are  most  common  on  the  metacarpals  and 
phalanges,  also  on  the  feet,  as  multiple  sessile  growths.  They 
may  be  completely  covered  with  a  shell  of  bone.  Those  met 
with  in  the  larger  bones  are  usually  single. 

Treatment — Unless  they  grow  to  a  great  size,  or  ulcerate, 
or  interfere  with  function,  they  may  be  left  alone  ;  otherwise 
they  should  be  completely  removed  with  a  strong  knife,  and 
all  the  cartilaginous  material  at  the  root  scooped  out.  Jf  none 
is  left  the  growth  does  not  recur. 

Diagnosis. — These  should  be  distinguished  from  ossifying 
chondro-sarcomas  by  their  slow  growth,  and  in  doubtful  cases 
by  microscopic  examination  of  a  portion. 

Osteomata  are  simply  bony  tumours  which  arise  from 
cartilage  or  periosteum.  The  more  common  kind  is  the  single 
pedunculated  exostosis,  growing  from  the  epiphysial  line. 
The  structure  is  cancellous  bone  within  a  compact  laj-er,  often 
covered  with  a  thin  layer  of  hyaline  cartilage.  The  tumour  is 
rounded  or  mushroom-shaped,  and  has  a  narrow  pedicle  con- 
necting it  with  the  bone,  and  it  is  usually  surrounded  by  a 
bursal  sac.  Its  favourite  seat  is  near  the  lower  epiphysis  of 
the  femur.  From  its  position  it  may  interfere  with  full  use  of 
the  limb,  and  pressure  may  cause  pain  and  ulceration. 

Treatment. — Where  removal  is  necessary,  the  pedicle  should 
be  ex])Osed  by  incision,  and  chiselled  through  its  base,  and  the 
tumour  shelled  out.  In  addition,  the  sac  may  be  dissected 
out. 

Multiple  exostoses,  consisting  of  small  sessile  cancellous 
masses,  are  usually  symmetrically  distributed  round  the 
epiphysial  lines  of  many  bones.  Only  those  which  interfere 
with  function  should  be  removed. 

Ossification  of  the  insertion  of  a  tendon  may  occur  after 
strains  {vide  p.  146). 

Exostoses  arising  from  bones  of  membranous  origin  ai'e  very 
dense — -"ivory  exostoses."  They  are  found  on  the  skull, 
generally  on  the  frontal  bone.  They  are  sessile  and  flat,  but 
may  extend  through  both  tables.  If  they  give  rise  to  intra- 
cranial disturbance  they  should  be  removed  by  excising  a 
circle  of  bone  large  enough  to  extend  into  the  normal  bone. 

Similar  hard  tumours  are  seen  in  the  07-hit  and  the  (mditory 
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canal.  If  they  give  rise  to  trouble,  they  should  be  removed 
with  a  burr  and  surgical  engine. 

Diffuse  exostosis  is  met  with  sometimes,  particularly 
amongst  negroes.  It  gives  rise  to  a  very  hard  hypertrophy 
of  the  bones  of  the  head  and  face,  and  produces  a  deformity 
known  as  leontiasis  ossea. 

Fibromata  are  occasionally  found  on  bones,  arising  from 
the  periosteum.  They  are  simple  tumours,  met  with  as  ejnilis 
on  the  jaw  underneath  the  gum.    They  are  rare  elsewhere. 

Benign  cysts  of  bone  occur  singly  as  a  rule;  but  multiple 
cysts  also  are  met  with.  The  aetiology  is  still  uncertain  ;  but 
their  origins  are  probably  various.  They  are  known  to  arise 
from  (1)  hydatids;  (2)  softening  of  tumours;  but  others 
(3)  appear  at  the  period  of  growth,  often  following  a  slight 
injury,  and  aflFect  the  bones  of  the  extremities  {Osteo-dystropliia 
cystica).  They  are  benign  throughout,  and  are  dangerous  only 
from  their  liability  to  cause  fracture. 

Diagnosis  is  made  from  solid  tumours  by  their  translucency 
to  X-rays ;  and  from  malignant  and  infectious  cysts  by  the 
slow  growth  and  by  microscopical  examination. 

Treatment. — Incision,  followed  by  curetting  and  injection 
of  iodoform. 

Primary  Sarcomata. 

Myeloid  sarcoma  is  a  slow-growing  tumour  arising  from 
the  cancellous  part  of  the  bone,  usually  near  an  epiphysis. 
Its  most  fi-e(pient  site  is  the  lower  end  of  tiie  femur,  the  ujpper 
end  of  the  tibia,  and  the  upper  and  lower  jaws.  It  commences 
with  a  boring  pain,  followed  by  swelling  of  the  bone.  As  it 
expands,  the  bony  wall  is  atrophied,  until  a  mere  shell  remains. 
On  pressing  with  the  fingers,  this  may  give  way  with  a  sensa- 
tion of  "parchment"  or  "egg-shell"  crackling.  When  the 
tumour  reaches  the  soft  parts  outside  the  bone,  it  grows  mon^ 
rapidly,  becomes  more  vascular,  and  may  give  rise  to  pulsation. 
Necrosis  of  the  skin  and  fungation  may  follow. 

Diagnosis  is  to  be  made  from  chronic  ])yogenic  or  tubercular 
osteomyelitis  ;  from  syphilitic  enlargements  ;  from  cysts ;  and 
from  aneurysms,  if  there  is  pulsation. 

Prognosis  is  very  favourable  if  all  the  disease  is  removed. 
Metastases  are  slow  in  taking  place. 

Treatment. — The  tumour,  and  a  margin  of  half  an  inch 
all  round,  should  be  excised  by  knife  and  gouge  ;  but  if  much 
of  the  bone  is  destroyed,  it  is  better  to  resect  it,  or  to  amputate 
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the  limb.  This  is  specially  necessary  if  the  tumour  is 
fuugatiug ;  and  as  lymphatic  infection  may  have  occurred, 
it  is  wise  to  excise  the  corresponding  glands. 

Chondro-  and  Osteo-sarcomata  are  round  or  spindle-celled 
tumours  mixed  with  ossifying  masses.  They  arc  more 
malignant  than  myeloid  sarcomata,  but  less  so  than  the 
following  periosteal  form. 

Periosteal  sarcoma,  composed  of  round  cells  alone  or  mixed 
with  spindle  cells,  is  a  rapidly-growing  malignant  tumour.  It 
quickly  penetrates  the  bone,  and  involves  tlie  soft  parts ;  the 
blood-vessels  and  lymphatics  are  soon  affected,  and  metastatic 
growths  occur  at  a  very  early  stage.  As  the  tvunour  approaches 
the  surface,  the  skin  becomes  thin  and  purplish,  and  eventually 
breaks  down  ;  and  a  fungating,  bleeding  mass  of  soft  tissue 
with  spicules  of  bone  projects.  It  occurs  mostly  in  young 
persons,  apparently  otherwise  healthy,  and  its  most  common 
seat  is  at  the  lower  end  of  the  femur. 

Symptoms. — The  disease  begins  with  a  swelling,  diffuse  at 
first,  but  soon  localising  itself  into  a  distinct  tumour.  On 
inquiry,  a  story  of  a  previous  injury  may  be  got.  There  is 
generally  not  much  pain  at  first,  but  its  rapid  growth  draws 
attention  to  it.  The  veins  over  it  are  prominent,  and  the 
lymphatic  glands  may  be  enlarged.  Cachexia  comes  on  soon, 
with  wasting,  loss  of  weight,  and  pallor.  Metastatic  growths 
in  the  lungs  and  pleura  are  most  common ;  but  they  may 
affect  the  spine  and  cause  pressure,  with  severe  neuralgia,  or 
paralysis.  There  is  often  haemorrhage  from  the  tumour,  and 
suppuration  is  apt  to  occur  in  it.  There  may  be  some  pyrexia 
in  the  later  stages,  even  in  the  absence  of  suppuration. 

Diagnosis  is  sometimes  difficult,  as  the  tumour  may  present 
many  confusing  signs — rapid  growth,  fever,  redness  of  the 
skin,  throbbing,  and  heat.  Osteomyelitis  is  excluded  by  its 
more  acute  onset,  and  by  the  appearance  on  incision  ;  gumma, 
by  the  history  of  syphilis,  and  its  reaction  to  iodides ;  and 
tubercle,  by  abscess  formation  or  early  involvement  of  the 
joint ;  cysts,  by  X-rays ;  and  other  tumours,  by  their  history 
and  progress. 

Prognosis. — In  spite  of  early  treatment,  the  disease  is 
extremely  fatal,  the  patient  in  the  best  circumstances  \isually 
succumbing  in  6-18  months.  In  untreated  cases  the  patient 
may  not  live  three  months  from  the  first  signs. 

Treatment. — Owing  to  the  futility  of  any  treatment  at 
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present  known,  diagnosis  nuist  be  made  most  carefully,  and  if 
any  grounds  arise  for  suspecting  the  tumour  to  be  other  than 
sarcoma,  suitable  treatment  should  be  tried  before  amputation 
is  performed.  A  piece  of  the  tumour  may  be  excised  and 
examined  at  the  commencement  of  the  operation  ;  and  if  it 
proves  to  be  sarcoma,  the  limb  should  be  amputated  forthwith, 
and  the  nearest  set  of  glands  excised.  Except  in  this  way,  no 
incision  should  be  made  into  such  a  tumour,  as  the  liability  to 
metastatic  spread  is  so  great.  Large  f ungating  tumours  may 
be  cauterised  to  render  them  less  oflensive  in  their  later  stages. 
Secondary  malignant  growths. 

Carcinoma,  which  never  originates  as  a  primary  tumour  in 
bone,  as  well  as  sarcoma,  is  apt  to  aftect  bones  secondarily. 
Either  may  spread  locally  and  invade  neighbouring  bone  tissues. 
The  spheroidal  and  columnar  carcinomata,  and  melanotic  sarco- 
mata, are  the  commonest  forms  found  in  metastatic  growths. 
They  may  be  widely  spread  throughout  all  or  any  of  the  bones 
of  the  body.  The  bone  expands  from  its  centre,  and  may 
form  a  definite  tumour  or  an  almost  mn'form  enlargement. 
The  interior  is  soft,  and  the  bone  tissue  is  eaten  away. 
Spontaneous  fracture  often  occurs. 

Treatment. — If  the  di  sease  has  spread  locally  by  extension, 
the  aflected  piece  of  bone  must  be  removed  with  the  rest  of 
the  tumour.  If  infection  has  spread  through  the  blood  stream, 
no  operative  treatment  should  be  undertaken,  except  for 
palliative  purposes. 


CHAPTEE  VI. 


INJURIES  AND  DISEASES  OF  JOINTS. 

INJURIES  OF  JOINTS. 

Contusions  of  joints  may  give  rise  to  some  synovitis,  with 
effusion  of  synovial  and  serous  fluid,  and  occasionally  with 
hfemorrhage  {hcemarthvsis)  into  the  joint.  The  result  is  pain 
and  stiffness,  ))ut  if  tlie  joint  is  kept  at  rest  and  firmly 
bandaged,  with  massage  and  counter-irritation  in  more  severe 
cases,  recovery  is  usually  complete.  Occasionally  fibrous 
thickening  may  remain,  or  small  pieces  of  cartilage  may  be 
broken  off,  when  there  will  be  impairment  of  movement. 
Severe  contusions  are  sometimes  followed  l)y  suppuration, 
doul)tless  from  infection  throiigh  the  blood  stream  ;  and  even 
a  slight  injury  is  apt  to  be  the  starting-point  of  tubercle. 

In  haemophilia  slight  bruises  may  cause  the  joint  to  be 
distended  with  blood.  As  a  result,  there  is  usually  some  sub- 
acute inflammation  of  the  synovial  membrane,  and  sometimes 
some  organisation  of  the  blood-clot. 

Wounds  of  joints  are  specially  dangerous,  as  absorption  of 
septic  products  is  very  rapid  from  large  joint  surfaces.  Small 
punctures  with  a  dea7i  instrinnent  may  be  sealed  witli  a 
collodion  dressing  ;  but  the  temperature  must  be  noted,  and  at 
any  sign  of  sepsis  the  joint  must  be  laid  open  freely.  In  all 
doul)tful  cases,  the  woimd  should  be  enlarged  and  flushed  out 
with  sterile  lotion,  and  packed  with  gauze,  or  drained  with  a 
tube.    For  complications,  see  Arthritis. 

A  Sprain  is  a  strain  of  a  joint,  with  rupture  of  the  ligaments, 
either  complete,  or  more  commonly  partial,  and  often  with 
some  injury  to  the  soft  tissues  and  sheaths  of  the  adjacent 
tendons,  f  iiere  is  generally  much  eff'usion  of  l)lood,  which, 
with  exudation  of  serous  fluid,  distends  the  joint,  and  causes 
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ecchyuiosis  and  swelling.  The  point  of  injury  niay  be  identi- 
fied ])y  the  pain  on  pressure  with  the  finger,  or  hy  Lending  the 
joint  to  stretch  the  ligament. 

Diagnosis. — In  the  presence  of  swelling,  there  may  be 
difhcidty  in  distinguishing  a  sprain  from  a  fracture  withoiit 
displacement.  Tiie  connnon  signs  of  fracture  are  absent,  but 
if  diagnosis  cannot  be  made  by  a  process  of  exclusion,  the  limb 
should  be  examined  by  X-rays.  All  doubtful  cases,  however, 
should  be  treated  at  first  as  fractures. 

Consequences. — If  the  effused  inflannnatory  products  are  not 
absorbed,  and  especially  if  adhesions  remain  in  the  tendon 
slieaths,  there  may  be  great  impairment  of  movement,  pain 
and  weakness.  These  are  more  common  in  rheumatic  and 
gouty  subjects;  while  tubercular  disease  is  apt  to  start  in  the 
neigh] )ouring  joints  in  certain  predisposed  patients. 

Treatment. — If  the  injury  is  seen  at  once,  application  of 
cold-water  cloths  frequeiitly  renewed  may  check  hemorrhage. 
In  any  case,  the  limb  should  l)e  kept  raised  (by  pillow,  sling, 
etc.),  and  the  joint  fixed  and  bandaged  firmly.  As  soon  as  the 
swelling  ceases — in  two  or  tlu'ee  days — the  sjjlint  sliould  l)e 
removed,  massage  conmienced,  and  the  bandages  reapplied. 
Hot  fomentations  often  give  relief  to  the  pain,  but  they  should 
not  be  employed  until  luumorrhage  is  no  longer  likely  to  con- 
tinue. After  four  or  five  days,  the  joint  should  l)e  moved  with 
increasing  range  of  movements,  and  the  patient  encouraged  to 
use  the  limb  soon.  If  the  joint  becomes  stiff',  improvement 
often  follows  forcil)le  movements,  with  massage,  douching,  and 
hot-air  i)atlis. 

Dislocation,  or  luxatioji,  is  displacement  of  the  articular  cmd 
of  a  bone  from  its  normal  })osition,  and  occurs  from  traumatic 
or  pathological  causes. 

Traumatic  dislocations  are  divided,  like  fractures,  into 
simple  and  compound,  and  also  into  complete,  and  partial 
{subluxations),  i.e.  where  the  surfaces  are  not  completely 
st^pa  rated. 

.etiology. — Predis])Osing  causes  are  weakness  of  the  liga- 
ments, from  wasting,  diseases,  or  previous  injury  ;  a  shallow 
siiape  of  certain  joints,  and  their  exposure  to  injury  ;  and 
middle  age,  wlien  the  bones  ai'e  relatively  tougher  tiian  the 
ligaments.    The  exciting  causes  are  ^■iolence  or  nnisculiu- action. 

Pathology.— The  end  of  the  1  )oiie  is  forced  thi'ough  the 
capsule  of  the  joint,  at  the  same  time  rupturing  some  of  the 
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ligament  fil)res,  and  soinetinies  tendons,  uiuscles,  nerves,  or 
blood-vessels.  If  the  dislocation  is  reduced  at  once,  and  the 
joint  kept  at  rest,  the  rent  in  the  ca}»s\de  heals  quickly,  and 
tlie  irritation  in  the  joint  ra])idly  sid)sides;  hut  if  movement  is 
allowed  the  bone  is  a]jt  to  slip  in  and  out  of  the  capsule,  keep- 
ing open  the  rent  till  its  edges  become  covered  with  smooth 
epitheUiun.  In  this  state  it  will  never  completely  heal,  and 
the  dislocation  may  I'ecur  at  any  time  on  slight  provocation. 

Signs. — There  is  (1)  pain,  and  sometimes  numbness  from 
pressure  on  nerves  ;  (2)  inability  to  move  the  limb ;  (3)  altera- 
tion in  shape  of  the  joint  and  relation  of  bony  landmarks ; 

(4)  apparent  shortening  or  lengthening  of  the  liml) ;  and 

(5)  abnormal  position  of  the  head  of  the  bone.  These  signs 
may  be  obscured  by  swelling,  and  sometimes  diagnosis  can  be 
made  only  with  the  help  of  anaesthesia.  When  a  fracture  also 
is  present,  the  dislocation  is  apt  to  be  overlooked.  In  cases  of 
difficulty  X-rays  should  be  used  as  an  aid  to  diagnosis. 

Treatment. — Reduction   should  l)e  attempted  by  special 
manipulations  for  the  several  joints  and  dislocations,  to  make 
the  bone  re-enter  the  capsule  b}^  the  same  route  by  which  it 
left  it.    The  chief  impediments  to  reduction  are  contraction 
of  muscles,  increasing  in  intensity  every  hour  ;  fixation  of  the 
bone  amongst  tendons,  nniscles,  or  ligaments ;  the  smallness  of 
the  rent  in  the  capside,  and  the  valvular  action  of  its  edges. 
Muscular  action,  in  slight  obstructions,  may  be  overcome  by 
a  sudden  pull  when  the  patient's  attention  is  distracted,  so  as 
to  take  the  nniscles  as  it  were  unawares.    In  other  cases  a 
general  anaesthetic  should  l)e  used,  as  the  pain  is  sometimes 
severe.     The  manoeuvring  of  the  end  of  the  bone  from  its 
entanglements  varies  with  the  individual  joint  and  the  variety 
of  the  displacement.    Multiplying  j)ulleys,  which  were  formerly 
used  so  indiscriminately,  should  V)e  entirely  discarded,  except 
solely  for  the  purpose  of  stretching  nniscles  in  old  dislocations, 
and  then  used  slowly  and  in  the  direction  of  the  muscle  fibres. 
The  after-treatinent  consists  in  fixing  the  joint  for  3  or  \ 
days,  to  allow  the  capsule  to  heal.    After  which,  the  joint 
should  be  moved  in  all  directions  l)ut  that  in  wdiicli  the  dis- 
location occurred  :  this  avoids  pressing  on  the  torn  part  of  the 
capsule.     Douching    and  massage  are  employed  daily.  If 
reduction  cannot  be  obtained  by  ordinary  means,  the  joint 
may  be  opened,  and  the  end  of  the  bone  levered  into  place. 
No  operati>'e  interference,  however,  should  be  undertaken. 
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except  under  the  most  favourable  couclitious  and  with  full 
confidence  in  the  surgeon's  methods  of  antisepsis. 

Old  Dislocations.— The  longer  a  dislocation  is  left  unreduced, 
the  more  the  impediments  to  reduction  increase.  They  include 
adhesions  of  the  surrounding  structures  ;  permanent  shortening 
of  the  nuiscles  ;  closiire  of  the  rent  in  the  capsule  Lehind  the 
hone  ;  and  alteration  in  the  shape  of  the  articular  surfaces. 
In  old -standing  cases,  therefore,  under  anesthesia  the  adhesions 
must  first  he  l)roken  down  by  pulling,  or  by  tenotomy,  and 
then  manipulations  begun  as  in  recent  dislocations.  If  the 
capsule  is  closed,  or  the  articular  surfaces  much  altered,  such 
treatment  is  generally  disappointing ;  and  in  suitable  cases, 
reduction  sliould  be  carried  out  through  an  open  wound.  In 
aged  and  weak  patients  it  is  sometimes  better  to  refrain  from 
any  further  treatment. 

Non-reduction. — If  a  dislocation  is  not  reduced,  either 
ankylosis  takes  place  or  a  new  joint  is  formed.  If  the  dis- 
located bone  is  firmly  fixed  in  its  new  position,  the  surfaces  are 
bound  together  by  fibrous  or  even  bony  union.  The  muscles 
midergo  shfirtening  and  atrophy  from  disuse.  If  there  is  any 
movement  between  the  dislocated  l)ones,  the  surfaces  adapt 
themselves  to  one  another,  by  absorption  on  the  one  hand,  and 
inflannnatory  thickening  to  form  a  new  socket  on  the  other. 
The  soft  tissues  also  form  a  kind  of  new  capsule.  The  mov- 
a])le  bone  generally  loses  its  articular  cartilage,  and  becomes 
eburnated  and  polished.  The  range  of  movement  increases 
with  use,  though  it  seldom  attains  to  that  of  the  normal  joint. 

Compound  dislocations  are  very  liable  to  be  infected,  and 
should  be  treated  from  tiie  first  l)y  the  open  method.  The 
wound  should  be  opened  up,  all  destroyed  tissue  cut  away,  and 
the  joint  flushed  out  with  sterile  lotion.  The  dislocation  is 
reduced,  and  the  wound  packed  with  iodoform  or  sterile  gaTize, 
and  the  liml)  is  kept  immobilised.  The  s\ibsequent  treatment 
is  similar  to  that  of  a  compound  fracture,  and  an  old  dislocation. 

Pathological  dislocations  occur  in  connection  with  diseases 
of  joints,  where  the  ligaments  are  weakened,  or  where  long- 
continued  muscular  spasm  has  overcome  them.  For  varieties,  see 
Diseases  of  Joinfu. 

Special  Dislocations 

Dislocation  of  the  jaw  may  occur  from  sudden  muscular 
action  when  the  mouth  is  open.      The   condyle  and  inter- 
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articular  cartilage  islip  in  front  of  the  articular  eminence,  and 
are  held  fast  l)y  the  powerful  nuiiscle.s.  The  ligaments  are  not 
generally  nuich  injiu'ed. 

Signs. — The  mouth  is  wide  open  ;  the  face  is  elongated  ;  the 
chin  and  lower  teeth  project ;  there  is  a  hollow  in  the  region 
of  the  condyle  ;  articulation  and  deglutition  are  difiicult ;  and 
the  saliva  dribbles  from  the  mouth.  If  only  one  side  is 
affected,  the  jaw  is  twisted  to  the  opposite  side,  and  the  signs 
are  less  clearly  marked. 

Treatment.  —  In  recent  cases  the  surgeon  presses  firmh- 
with  his  thumbs  downwards  and  backwards  on  the  lower 
molar  teeth,  to  release  the  condyles,  and  at  the  same  time 
})resses  u\)  the  front  of  the  chin  with  his  little  fingers.  The 
condyles  jum])  into  place,  and  the  teeth  are  snapped  together  : 
hence,  if  the  thumbs  are  not  well  protected,  they  may  l)e 
severely  bitten.  In  more  difficult  cases  corks  may  be  placed 
between  the  last  molars,  and  the  chin  levered  up  by  a  strap 
attached  ov(^r  the  top  of  the  head.  A  l)andage  is  worn  for  a 
fortnight,  to  prevent  the  jaw  opening  beyond  a  degree  of  safety, 
as  recurrence  is  not  infrequent. 

In  old-standing  cases,  where  ankylosis  is  taking  place,  the 
condyles  may  be  excised,  if  other  means  of  treatment  fail. 

Subluxation  of  the  jaw  is  a  displacement  of  the  articidar 
fil)ro-cartilage,  which  may  slip  forwards  and  lock  the  jaw  for  a  few 
moments.  It  generally  slips  into  its  place  again,  but  in  special 
cases  it  may  be  necessary  to  suture  it  in  place,  or  excise  it. 

Clavicle. — The  sternal  end  may  be  dislocated  forwards, 
backwards,  or  upwards  (all  raiv).  The  displacement  is  \isually 
obvious,  and  reduction  is  generally  easily  effected,  hy  ])ulling 
back  the  shoulders.  It  is  often  ditticult  to  keep  the  bones  in 
])Osition,  l)ut  good  results  maybe  got  from  fixing  an  elastic  pad 
(sponge,  etc.)  over  the  joint  with  adhesive  plaster  or  bandages, 
and  bracing  the  shoidders  back.  In  backward  dislocation, 
however,  the  soft  structures  of  the  neck  may  be  damaged,  and 
it  may  be  necessary  to  excise  the  head  of  the  bone  to  p'event 
injury. 

Dislocation  of  the  outer  end  (also  called  dislocation  of  the 
scapula)  may  be  upwards  or  downwards  on  the  acromion.  A 
])r<)ininence  is  produced  at  the  point  of  the  shoulder  by  the  end 
of  the  clavicle  or  the  acromion.  Dislocation  downwards  is  re- 
duc('(l  l)y  pulling  the  shoulders  back,  and  bandaging  the  arm 
to  the  side;  displacement  upwards,  by  raising  the  elbow,  and 
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fixing  a  ])ad  firmly  on  the  shoulder  to  keep  the  bones  in  con- 
tact. In  refractory  cases  the  end  of  the  (ilavicle  and  the 
acromion  may  be  fastened  together  by  a  wire  suture. 

Dislocations  of  the  humerus  are  very  common,  Vjeing  equal 
in  niunber  to  all  other  dislocations  together.  They  occur 
generally  from  indirect,  less  often  from  direct,  violence,  and 
sometimes  from  muscular  action,  notably  in  recurrent  disloca- 
tions. There  are  several  varieties,  but  most  of  them  occurring 
with  the  arm  abducted  are  at  first  subglenoid,  the  head  of  the 
humenis  ]iassing  through  the  capsule  at  its  lower  and  anterior 
part,  where  it  is  weakest,  and  lying  below  the  glenoid  head. 
It  does  not  stop  there,  ))ut  by  the  leverage  of  the  arm  and 
muscular  action  moves  up  in  front  and  lies  below  the  coracoid 
process  —  mhcoracokl  dislocation,  the  most  frequent  variety. 
Should  the  violence  be  sufficiently  strong,  the  head  may  be 
forced  farther  inwards,  so  as  to  lie  below  the  clavicle — s^lh- 
davicnlar,  less  common.  If  the  head  travels  backwards 
instead  of  forwards,  it  will  occupy  a  position  on  the  dorsmn  of 
tiie  scapida  ])elow  the  spine — subspinous. 

Signs. — Besides  pain,  loss  of  movement,  and  swelling,  as  in 
most  dislocations,  (1)  the  shoulder  is  flattened;  (2)  the 
acromion  is  prominent,  with  (3)  a  depression  below  it ;  (4)  the 
axis  of  the  humerus  is  altered  ;  (5)  the  head  is  found  in  an 
abnormal  position  ;  (6)  a  straight  line  applied  to  tlie  acromion 
and  external  condyle  can  only  touch  both  points  when  the  head 
is  not  in  the  glenoid  cavity  {IlamUton's  sign) ;  (7)  if  the  hand  is 
l)laced  on  the  opposite  shoulder,  the  elbow  cannot  be  made  to 
touch  the  chest  {Dur/as's  sign).  Measurements  of  the  arm  and 
axiUary  folds  are  apt  to  be  fallacious  in  these  injuries. 

In  subcoracoid  dislocation  the  head  lies  on  the  anterior 
surface  of  the  neck  of  the  scajjula  just  below  the  coracoid  pro- 
cess, and  the  edge  of  the  glenoid  ca\  ity  usually  occupies  the 
groove  ])etween  the  head  and  the  tuberosity.  The  anterior 
uniscles  arc  tightly  stretclied,  or  they  may  be  ruptured.  'J'he 
head  can  be  felt  in  this  position,  and  the  e]l)()W  projects  from 
the  side  and  slightly  backwards. 

In  subglenoid  dislocation,  the  next  most  frequent,  the  head 
lies  below  the  glenoid  fossa,  on  the  scapula  and  lonu'  head  of 
the  triceps.  The  circumflex  nerve  is  apt  to  be  injured,  and 
some  paralysis  of  tlie  deltoid  may  follow.  The  hollow  below 
the  acromion  is  very  marked,  and  the  head  may  lie  felt  in  the 
axilla.    The  lowering  of  the  head  depresses  the  axillary  fold 
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considerably.  In  rare  cases,  when  the  muscles  do  not  stretch 
or  give  way,  the  arm  may  bo  maintamed  abducted  and  u[)right 
— luxatio  erect/ 1. 

In  subspinous  dislocation  the  head  lies  on  the  dorsum  ot 
the  scapula.  'IMie  infraspinatus  uniscle  is  often  torn  up,  and 
the  subscapular  is  usually  ruptured.  The  elbow  is  pointed  for- 
wards. There  is  a  hollow  below  the  coracoid  process,  and  the 
head  is  iVlt  in  its  abnormal  position. 

Subclavicular  dislocations  are  rare.  The  head  is  felt  l)elow 
the  clavicle,  covered  by  the  pectoral  muscles.  The  elbow 
points  backwards,  and  the  arm  is  kept  close  to  the  side.  The 
shaft  only  of  the  humerus  can  l)e  felt  in  the  axilla. 

Diagnosis  has  to  be  made  from  fractures  of  the  neck  of  tlie 
humerus,  and  separation  of  the  epiphysis,  by  tlie  position  of 
the  head  ;  from  fracture  of  the  scapular  neck  and  head,  by  the 
recurrence  of  deformity  after  reduction  in  these  cases;  and 
from  bruises  with  much  swelling  and  innnobility,  by  exclusion 
of  characteristic  signs. 

Treatment.  —  Recent  dislocations  are  generally  easily  re- 
duced by  manipulations,  especially  by  (.1)  Koclier's  method: 
(1)  the  arm  is  adducted  until  the  elbow  touches  the  side  of  the 
chest  :  (2)  with  the  elbow  bent,  the  arm  is  rotated  outwards  until 
marked  resistance  is  felt :  this  causes  the  rent  in  the  capsule  to 
gape  :  (3)  the  adducted  and  rotated  arm  is  now  drawn  forwards 
and  ui)wards,  and  towards  the  middle  line  of  the  body  :  the  head 
then  l)egins  to  pass  through  the  rent ;  (4)  the  arm  is  rotated 
inwards,  the  hand  being  carried  towards  the  opposite  shoulder  : 
in  doing  so  the  bone  slips  into  its  place. 

(/)')  Extension  of  the  slightly  abdiicted  arm  while  counter- 
extension  is  made  by  means  of  a  broad  towel  passed  romid 
the  chest.  The  bone  may  be  manipulated  into  place  during 
extension. 

(C)  Extension  with  a  pad  in  the  axilla  to  act  as  a  tulcrum. 
The  surgeon  may  use  his  heel  for  the  purpose,  if  tlie  patient  is 

laid  on  a  mattress. 

After-treatment.— The  arm  is  bandaged  to  the  side  lor  i  or 
5  days,  then  passive  movements  are  begun. 

Complications.— Injury  to  the  circumflex  nerve;  rupture  ot 
arteries  or  nerves,  in  reducing  old  dislocations  ;  inflammation 
or  suppuration,  with  subsequent  ankylosis  of  the  joint  ;  recur- 
rence of  the  dislocation.  "  ,  ,  ,  • 

Reduction  of  old  dislocations  is  apt  to  l)e  attended  by  m- 
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jury  to  the  surrounding  structures ;  and  if  it  cannot  be  carried 
out  l)y  manipulation  without  violence,  the  joint  should  be 
exposed,  the  resistant  structures  divided,  the  nerves  and 
vessels  peeled  from  the  capsule,  and  the  head  then  levered  into 
place. 

Recurrent  dislocations  juay  Ije  relie^'ed  l)y  exposing  the 
capsule,  and  suturing  the  rent,  after  renio\'ing  part  of  the 
superfluous  tissue. 

Elbow. — There  are  various  forms,  and  in  examining  for 
these,  the  two  elbows  should  be  com])ared,  and  observations 
made  as  to  (1)  movements  of  one  joint  surface  on  another; 

(2)  movements  of  the  condyles  along  with  the  radius  and  ulna ; 

(3)  relation  of  the  point  of  the  olecranon  to  the  condyles  {vide 
p.  163)  ;  (4)  rolling  of  the  radius  in  its  proper  place. 

{a)  Backward  dislocation  of  both  bones  is  the  most 
common  variety.  The  elbow  remains  bent  at  an  oblique  angle, 
and  the  coronoid  process,  being  locked  l)ehind  the  hmnerus, 
prevents  furtlier  flexion.  The  olecranon  and  head  of  the 
radius,  with  the  tense  triceps  muscle,  produce  a  prominence  at 
the  back  of  the  ell)ow,  while  the  humerus  bulges  forwards, 
covered  hy  the  tense  biceps,  and  the  brachialis  anticus,  which 
is  often  torn.  The  epicondylo-olecranon  triangle  is  abnormally 
lengthened.  Complications,  such  as  fracture  of  the  coronoid 
process,  the  internal  epicondyle,  or  the  trochlear  sm-face,  are 
not  luiconnnon. 

Treatment. — The  forearm  is  first  supinated,  then  over- 
extended to  release  the  coronoid  process ;  traction  is  made  on 
the  forearm,  while  the  lower  end  of  the  humerus  is  fixed  ;  and 
on  flexing  the  joint,  the  bones  slip  into  place  with  a  sna]x'  Or, 
the  surgeon  may  use  his  knee  or  other  part  as  a  fulcrum,  and 
by  traction  round  it  may  disengage  tiie  coronoid  process,  and 
allow  the  bones  to  jump  into  place. 

(A)  Lateral  dislocations,  generally  inc()ni])lete,  are  fairlv 
connuon.  In  the  more  usual  outward  variety  the  ulna  rests  on 
the  capitellum,  while  the  radius  lies  farther  out,  free  from  the 
humerus.  The  forearm  is  flexed  and  pronated,  the  joint  is 
unusually  wide,  and  on  its  outer  side  is  felt  the  prominent 
head  of  the  radius.  In  internal,  dislocations  the  ulna  projects 
to  the  inner  side  of  the  condyle,  while  the  head  of  the  radius 
usually  occu])ies  the  coronoid  fossa.  The  forearm  is  flexed  and 
semi-pronated,  and  the  joint  is  widened  as  a  whole,  and  the 
external  condyle  is  prominent. 
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Treatment— The  elbow  should  be  over-extended,  and  direct 
lateral  pressure  made,  followed  by  flexion  of  the  joint. 

((•)  Dislocation  of  the  radius  and  ulna  forwards,  occurnng 
nsually  from  direct  violence,  is  rare.  The  ligaments  are  all 
torn,  and  the  olecranon  lies  on  the  front  of  the  humerus.  The 
forearm  is  flexed  and  appears  lengtliened,  and  there  is  pro- 
minence of  the  lower  end  of  the  Innnerus  behind. 

Treatment.— The  joint  should  be  acutely  flexed,  and  the 
forearm  thrust  backwards,  while  the  humerus  is  drawn 
forwards. 

{d)  Dislocation  of  the  ulna  alone,  while  the  radius  remams 
in  position,  is  rare.  Tiie  orl)icular  ligament  is  ruptured,  and 
the  bone  is  driven  backwards.  Treatment  is  similar  to  that  of 
both  bones. 

(e)  Dislocation  of  the  radius  alone  is  rather  more  conuiion, 
sometimes  occurring  in  connection  with  fracture  of  the  ulna. 
The  displacement  is  generally  forwards.  The  head  of  the  1)one 
projects  in  front,  above  the  capitellum.  The  elbow  is  slightly 
flexed,  and  on  bending  it  farther,  movement  is  checked  by  the 
humerus  impinging  on  the  displaced  radius.  The  biceps  is 
unduly  relaxed.    Treatment.— The  elbow  is  flexed  and  strongly 

supinated.  . 

A  variety  of  this  dislocation  is  met  with  m  clnldren, 
occurring  from  sudden  pulls  on  the  extended  arm.  A  partial 
dislocation  {subluxation)  results,  the  head  being  pulled  out 
of  the  orbicular  ligament.  The  arm  hangs  down  m  pronation, 
and  there  is  pain  if  supination  is  attempted.  There  is  usua  y 
no  obvious  deformity.  Treatment.— If  the  forearm  is  fully 
flexed  and  pronated,  the  radial  head  usually  returns  to  its 

place.  .r.     T.  1 

( f)  Dislocation  of  one  bone  forwards  and  the  other  bacis- 
wards  is   most   Tuicommon.      The  bones  must  be  reduced 

separately.  .  . 

After-treatment.— In  all  cases  the  joint  should  be  fixed 
in  an  angular  splint  for  ten  days  or  so,  but  the  position  of  the 
aiK'-le  should  be  changed  daily,  and  passive  movements  made  at 
each  alteration  of  the  apparatus.  If  any  stiff'ness  of  the  joint 
is  likely  to  be  permanent,  it  is  always  more  useful  to  have  an 
elliow  stiff  in  a  bent  position  than  straight. 

Wrist  and  hand.— Dislocations  of  the  radius  on  the  ulna, 
like  all  other  dislocations  in  the  region  of  the  hand,  are 
very  rare. 
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Dislocation  of  the  carpus  on  the  radius  (wrist  joint)  is  also 
very  rare.  Falls  on  the  hand  may  displace  it  backwards,  and 
a  deformity  resembling  Colles'  fracture  is  produced  ;  but  the 
prominence  of  the  carpal  bones  is  more  rounded,  and  the 
styloid  process  of  the  radius  is  in  its  proper  place,  and  does 
not  move  with  the  hand  on  reducing-  the  injury.  Treatment 
is  generally  easily  carried  out  by  extension ;  the  hand  is  kept 
for  a  time  on  a  splint,  but  movements  are  begun  early. 

The  carpal  bones  may  be  dislocated  singly,  generally  in 
compound  injuries.  They  are  replaced  by  direct  pressiire,  or 
may  be  excised. 

The  metacarpal  bones  are  sometimes  dislocated  ])y 
machinery  accidents.  Treatment. — Reduction  by  extension 
and  mani|)ulation. 

Dislocation  of  phalanges,  generally  backwards,  is  rather 
more  common,  occurring  from  a  fall,  or  in  the  case  of  the 
distal  phalanges,  from  a  cricket  ball,  etc.  Reduction  is  carried 
out  by  extension. 

Dislocation  of  the  first  phalanx  of  the  thumb  backwards  on 
the  metacarpal  is  of  some  importance.  The  head  of  the  meta- 
carpal projects  through  the  capsule  between  the  sesamoid  bones 
and  tlie  two  heads  of  the  flexor  brevis.  These  structures  are 
a|)t  to  enclose  the  head  like  a  button  in  a  buttonhole,  and 
attempts  at  flexion  only  lock  the  bone  more  firmly. 

Treatment. — Reduction  is  accomplished  by  bending  the 
thumb  back  till  it  points  to  the  wrist,  then  pushing  the  base 
forwards.  The  soft  structures  ai'e  relaxed,  and  gape,  and  the 
head  of  the  metacarpal  retires  between  them  into  its  place. 
In  refractory  cases  an  incision  may  be  made,  and  any  resistant 
structure  divided. 

Dislocation  of  the  hip  is  l)y  no  means  common,  and  only 
occurs  from  great  violence,  such  as  being  struck  on  the  back  with 
a  heavy  body,  or  dropping  on  the  feet  with  the  legs  in  a  position 
favoin-able  to  displacement.  On  account  of  the  great  depth  and 
strength  of  the  acetabulum,  fracture  of  the  neck  of  the  femur 
is  more  likely  to  happen  in  the  old,  and  dislocations  are 
confined  chiefly  to  the  young  and  vigorous.  The  accident,  as 
a  rule,  takes  place  with  the  thighs  in  the  position  of  abduc- 
tion. Whatever  form  the  dislocation  may  take  ultimately,  it 
generally  occurs  primarily  as  a  displacement  of  the  head  of 
the  femur  through  the  weakest  point  of  the  capsule,  the  lower 
and  inner  part,  where  also  the  acetal)ulum  is  shallowest.  The 
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head  tlien  rests  in  the  obturator  foramen,  l)ut  by  the  great 
weight  and  leverage  of  the  leg  it  is  seldom  allowed  to  remain 
there^  Most  commonly  it  is  carried  round  the  margin  of  the 
acetabidum  to  the  dor  mm  of  tJi,e  ilium ;  or  in  some  cases  it  is 
driven  into  the  sciatic  notch.  Should  the  limb  be  rotated  out- 
wards, the  head  may  be  displaced  on  to  the  piihes.  These  four 
form  the  most  common  regular  dislocations,  the  less  usual 
ones  being  the  anterior  oblique,  tlie  everted  dorsal,  and  the 
supraspinous.  In  regular  dislocations  the  Y-ligament,  forming 
a  very  strong  band  in  the  front  part  of  the  capsule,  limits  the 
range  of  displacement,  and,  except  in  irregular  injuries,  where 
it  is  ruptured,  most  dislocations  conform  to  one  or  other  of 
these  varieties.  The  ligament  is  attached  above  to  the 
anterior  inferior  spine  of  the  ilium  ;  and  V)elow  at  its  outer 
limb  to  the  upper  part,  and  at  its  inner  limb  to  the  lower  part, 
of  tlie  intertrochanteric  line.  During  extension  and  outward 
rotation,  the  ligament  is  tightly  stretched,  but  slackened  on 
flexion  and  inward  rotation. 

Classification. — Sir  Astley  Cooper  divided  them  into  four  : 
(1)  dislocation  on  to  the  dorsum  ilii ;  (2)  into  the  sciatic 
notch  ;  (3)  into  the  obturator  foramen  ;  (4)  on  to  the  pubes. 
Bigelow  made  seven  divisions,  the  first  four  corresponding  to 
the  four  of  Cooper.  They  are{l)  dorsal;  (2)  dorsal  belov)  the 
tendon  ;  (3)  thyroid  and  doimivards  ;  (4)  pubic  and  subsjnnous  ; 
(5)  anterior  oblique  ;  (6)  supraspinous  ;  (7)  everted  dorsal ;  and 
an  8th  class  of  irregular  (l)oth  liml)s  of  the  Y-ligament  V)eing 
torn). 

1.  Dislocation  on  to  the  dorsum  ilii  is  the  most  common 
form.  The  head  of  tlie  bone  lies  on  tlie  dorsum  of  the  ilium,  and 
points  l)ackwards,  while  the  great  trochanter  points  forwards, 
ft  passes  al)Ove  the  tendon  of  the  obturator  internus,  and  strips 
up  the  glutei,  and  generally  ruptures  some  of  the  other  muscles. 
The  Y-ligament  is  intact,  the  capsule  torn  at  the  inner  and 
lower  part,  and  the  ligamentum  teres  ruptured. 

Signs. — -The  limb  is  slightly  flexed,  adducted  and  rotated 
inwards.  The  knee  crosses  the  opposite  thigh  at  its  lower 
end,  and  the  toes  touch  the  instep  of  the  opposite  foot.  The 
head  of  the  femur  can  sometimes  be  felt  on  the  dorsum.  The 
trochanter  lies  above  Nekton's  Ihie ;  the  "base"  of  Bryant's 
triangle  is  shortened  ;  and  there  is  a  corresponding  shortening 
of  the  whole  limb  when  it  is  measured  from  the  anterior 
superior  spine. 
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II.  Dislocation  into  the  sciatic  notch.  The  liead  of  the 
fenuir  passes  l)eneath  the  tcntlon  of  the  obtnrator  interniis,  and 
turns  up  l)ehind  it,  till  it  reaches  the  edge  of  the  sciatic. notch. 
Here  it  remains,  pointing  backwards,  while  the  trochanter 
looks  forwards.  The  capsule  and  ligamentuni  teres  are  torn, 
as  in  the  previous  form,  the  glutei  being  stripped  uj),  and  the 
other  muscles  damaged.  The  tendon  of  the  obturator  internus 
foi  "ms  a  loop  round  the  liead  of  the  femnr,  and  increases  the 
ditiiculty  of  reduction. 

The  signs  are  similar  to  those  of  dorsal  dislocation,  but  less 
marked.  There  is  often  fair  mobility,  and  the  injnry  is  apt  to 
be  overlooked.  The  shortening  of  the  liml)  is  unich  less ;  but 
if  the  thighs  are  flexed  to  a  right  angle  with  the  body,  it 
appears  much  greater,  owing  to  tlie  position  of  the  head  behind 
the  acetabulum. 

III.  Dislocation  into  the  obturator  foramen.  The  liead  lies 
below  the  acetabulum,  or  slightly  inwards,  resting  on  the 
ol)turator  externus  nniscle.  The  ligamentum  teres  is  ruptured  ; 
but  the  Y-ligament  remains  intact,  supporting  the  fennir.  The 
iiniscles  are  all  tensely  stretched,  and  some  may  l)e  rnptured, 
and  the  obturator  nerve  may  be  injured. 

Signs. — Tlie  leg  is  slightly  flexed,  abdncted  and  rotated 
outwards,  with  the  toes  everted.  The  limb  is  apparently 
lengthened  from  the  tilting  of  the  pelvis,  tliongh  there  may 
l)e  really  some  shortening.  The  ])ody  is  bent  forwards  to 
relax  the  psoas  and  iliacns  muscles.  The  adductor  longus  is 
markedly  jn'ominent  as  a  cord,  there  is  a  deep  hollow  in  the 
region  of  the  acetabulum,  and  the  fold  of  the  buttock  is 
lowered. 

IV.  Dislocation  on  to  the  pubes.  If  extension  and  ontwa'rd 
rotation  occur,  the  head  is  driven  upwards  and  forwards  under 
Poupart's  ligament,  and  rests  on  the  puljis  (pnOic),  or  on  the 
pectineal  eminence  in  front  of  the  anterior  inferior  spine 
{suhsjnnous).  The  head  points  forwards,  and  tlie  psoas  and 
iliacns  muscles  and  the  anterior  crural  nerve  are  stretched 
tightly  over  it. 

Signs. — The  liml)  is  flexed,  abducted  and  rotated  outwards  ; 
it  is  somewhat  shortened,  and  the  head  of  the  bone  is  easily 
felt  in  its  abnormal  position. 

The  other  varieties  are  very  uncommon,  and,  generallv  are 
modifications  of  those  described. 

Treatment. — The  bone  is  rednced  by  relaxing  the  Y-lio-a- 
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nieut  l)y  flexion'  of  the  thigh  on  the  body,  and  manipulating 
the  head  into  place  through  the  same  path  by  whicli  it 
escaped  from  the  capsule.    The  patient  is  laid  on  a  mattress 
placed  on  the  floor,  and  is  an»sthetised.    I'lie  pelvis  must  be 
securely  held  down  by  an  assistant  or  by  a  broad  strap  fastened 
to  the  floor.      In  dislocations  on  to  the  dorsum  ilii  or  the 
sciatic  notch,  the  movements  are  similar.    Tlie  knee  is  bent,  the 
thigh  flexed  and  slightly  add  acted,  to  loosen  the  head  from 
the  acetabulum  ;  it  is  then  abducted,  rotated  outwards,  and 
brought  down  beside  the  sound  limb.    In  obturator  and  pahir 
dislocations,  the  knee  is  bent,  the  thigh  flexed  and  slightly 
abducted,  then  rotated  inwards,  adducted,  and  brought  down 
))eside  the  sound  leg.    Shortly,  it  may  be  put,  in  posterior 
dislocations,  "  lift  iip,  bend  out,  roll  out,  extend  "  ;  in  anterior 
dislocations,  "  lift  up,  roll  in,  bend  in,  extend  "  (Bigelow).  The 
Y-ligament  is  put  on  the  stretch  and  the  head  works  in  a  circular 
path  round  the  trochanter  which  is  thus  fixed.    In  jjosteriur 
dislocations,  it  is  sometimes  sutticient  to  use  extension,  with  the 
leg  and  thigh  flexed,  in  fact  to  attempt  to  lift  the  patient  off 
the  ground  by  the  flexed  leg,  while  the  pelvis  is  held  down  by 
an  assistant  or  the  surgeon's  unshod  foot.     Traction  in  the 
extended  position  by  pulleys  can  only  reduce  such  dislocations 
by  rupturing  some  of  the  muscles  and  other  structures  ;  and  it 
is  only  \ised  with  that  object  in  view,  in  certain  conditions, 
where  the  nuiscles  have  been  allowed  to  shorten,  more  especially 
in  congenital  dislocations.    It  is  not  to  he  recommended  in  any 
case  of  recent  dislocation. 

In  old -standing  cases,  the  open  method  may  be  used,  by 
making  an  incision  down  to  the  head  of  the  bone,  dividing  any 
structures  which  prevent  reduction,  and  levering  the  bone  into 
its  place.    If  this  is  not  successful,  the  head  may  be  excised  : 
a  new  head  is  partially  formed,  and  fair  movement  may  be 
expected.    In  some  cases  of  old  standing,  the  head  of  the  bone 
has  formed  new  attachments,  and  good  function  is  possible  ;  no 
operation  should,  of  course,  be  done  in  such  cases.    If  there  is 
much  weakness  of  the  joint  a  firm  l)elt  may  be  worn  round  the 
pelvis.    In  dislocations  complicated  with  fracture  of  the  neclc 
of  the  femur,  it  is  better  to  expose  the  parts,  and  if  possible 
replace  the  bone  ;  or,  if  not,  the  head  should  be  excised. 
For  congenital  dislocations  of  the  hip,  see  Deformities. 
The  patella  may  be  dislocated  outwards,  inwards,  or  edge- 
ways, or,  if  the  ligamentum  patellae  is  ruptured,  upwards. 
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Knock-knee  and  bow-leg  are  predisposing  causes,  the  exciting 
cause  being  muscular  action  or  a  blow. 

Treatment. — The  thigh  is  to  be  flexed  on  the  abdomen  to 
relax  the  qnadriceps  extensor  muscle,  and  the  leg  kept  straight ; 
the  patella  is  then  pressed  inwards  or  outwards,  as  the  case 
may  be,  towards  the  centre  of  the  joint.  Where  the  patella  is 
turned  edgeways,  it  rests  on  one  edge  lietween  the  condyles,  and 
may  be  difficult  to  replace.  Pressure  is  exerted  on  the  projecting 
edge,  whilst  the  knee  is  flexed  forcibly.  A  f'ter-tiratment. — The 
knee  nnist  be  kept  at  rest  to  prevent  recurrence,  and  on  account 
of  eftusion  caused  by  tlie  injury  to  the  joint. 

Dislocations  of  the  knee  joint,  except  from  disease,  are  very 
rare.  They  may  occur  from  great  violence,  and  take  place 
backwards,  forwards,  or  laterally  in  either  direction,  and  are 
often  incomplete. 

Signs. — In  lateral  displacement  the  condyles  of  the  femur 
cause  a  projection  on  one  side,  and  the  tibia  and  fibula  on  the 
other.  Similarly,  in  anterior  or  posterior  varieties,  a  projection 
is  formed  in  front  and  behind. 

Reduction  is  accom[)lished  by  extension,  with  nmnipulations, 
under  an;esthesia.  A  splint  is  worn  for  three  weeks  or  so,  and 
passive  movements  then  begun,  the  joint  being  protected  by 
a  hinged  splint. 

Dislocation  of  a  semilunar  cartilage  of  the  knee,  generally 
the  internal,  occurs  from  a  sudden  twist  of  the  joint,  while  the 
knee  is  partially  flexed.  The  cartilage  is  nipped  between  the 
joint  surfaces,  and  separated  from  its  attachment  to  the  edge 
of  the  tuberosity  of  the  tibia.  It  is  often  broken  across  or  split, 
and  the  free  end  gives  rise  to  the  so-called  recurrences.  At  the 
first  injury  there  is  severe  pain,  with  swelling  and  disablement; 
but  after  that  has  subsided  there  may  be  little  sign  of  injury, 
though  occasionally  a  projection  or  depression,  or  a  loose  l)ody, 
may  be  felt  at  the  edge  of  the  joint.  ITsually  the  loose  car- 
tilage causes  subsequent  trouble,  by  slipping  in  })ctween  the 
surfaces  and  locking  the  joint.  This  is  accompanied,  as  a  nde, 
by  a  sharp  stabbing  pain  ;  and  some  synovitis  with  eff'usion 
lasting  for  a  day  or  two  is  common. 

Treatment. — At  first,  and  at  each  recurrence,  the  joint  njust 
be  kept  at  rest  till  the  eff'usion  disappeai's.  Palliative  means 
may  be  taken  to  prevent  displacements  again,  hy  fixing  the 
knee  in  an  apparatus  which  prevents  twisting  movements 
while  it  allows  flexion  and  extension.    If  this  is  not  efficient,  or 
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conYonient,  tlie  loo«e  cartilage  slioukl  l)e  excised.  Provided 
strict  antiseptic  measures  liave  been  taken,  this  generally  cin-es 
the  condition. 

Dislocations  of  the  ankle  are  rare;  lateral  displacements, 
outwards,  inwards,  and  also  upwards,  are  usually  accompanied 
hy  fractures  of  the  fibula  (see  Pott's  and  Dupnytren's  fractures). 
The  backward  dislocation  is  also  rare,  and  the  forward  more  so. 
In  the  last  two  tlie  foot  is  apparently  shortened,  with  great 
prominence  of  the  heel,  or  lengthened  with  relaxation  of  the 
tendo  Achillis. 

Treatment. — The  nuiscles  are  relaxed  l)y  flexing  the  leg, 
and  the  surgeon  ])ulls  strongly  on  the  foot,  and  manipidates 
the  l)ones,  while  an  assistant  holds  the  thigh.  The  foot  is 
then  placed  on  a  splint  with  a  foot-piece,  and  bandaged  firmly. 
Compoiuid  dislocations  are  not  ver}^  imcommon. 

The  astragalus  alone  may  be  dislocated,  more  usually  for- 
wards. It  is  then  felt  projecting  in  front  of  the  ankle  joint. 
Attempts  should  be  made  to  reduce  it  by  manipidations ;  but, 
failing  that,  the  bone  may  be  excised  without  much  detriment 
to  the  foot.  Lateral  dislocations  are  us\ially  componnd,  and 
easily  diagnosed. 

Subastragaloid  Dislocations. — Tlie  foot  is  generally  disjilaced 
backwards,  and  inwards,  with  the  inversion ;  the  sole  looks 
inwards,  while  the  head  of  the  astragalus  forms  a  prominence 
on  the  onter  side  of  the  instep.  In  the  backward  and  outward 
variety  tJiese  are  reversed. 

Treatment. — Rediiction  is  made,  with  anaesthesia  ;  butdifh- 
culty  may  arise  from  tiie  tendons  being  caught  round  the  head 
of  the  astragalus.  After-treatment.- — The  foot  is  ])laced  on  a 
s])lint,  and  passive  movement  begun  in  three  weeks. 

DISEASES  OF  JOINTS. 

Inflammation. — Arthritis  includes  diseases  of  all  the  struc- 
tures of  a  joint  —  synovial  meml)rane  and  capsule,  ligaments, 
cartilage,  bones,  and  soft  parts.  Inflammation  confined  to  the 
synovial  membrane  alone  is  called  synovitis.  A  chronic  collec- 
tion of  fluid  distending  the  capside  is  spoken  of  as  liydrojin 
articuli,  or  hi/drarthrosis  ;  it  arises  from  increased  eff"usion  and 
defective  absorption,  b\it  also,  to  some  extent,  in  weakly  and 
aged  patients,  by  passive  exudation  without  inflannnatory  signs. 

Simple  acute   synovitis  occ\n-s  from   bruises  or  similar 
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injuries,  or  from  the  presence  in  the  joint  of  loose  bodies,  or 
various  irritative  agents,  such  as  gouty  deposits.  There  is 
engorgement  of  tlie  capillaries,  and  increase  of  synovial  and 
serous  Huid,  which  may  coat  tiie  surface  of  the  joint  with 
fibrin,  or  give  rise  to  fil)rinous  masses.  Occasionally  there  is 
some  luemorrhage.  The  signs  are  like  those  of  infective  synovitis 
(7.?'.),  hut  without  severe  constitutional  disturbance. 

Treatment. — The  joint  is  kept  at  rest  on  a  splint,  and  band- 
aged firmly  if  the  pain  allows  of  it.  Cooling  lotions  or  ice, 
belladonna  and  glycerine,  opium  fomentations,  or,  in  obstinate 
cases,  small  blisters  may  be  applied  to  relieve  pain  ;  or,  if  the 
effusion  is  great,  the  fluid  may  be  removed  by  as})iration.  In 
ordinary  circumstances,  such  inflammations  sid)side,  and  leave 
no  permanent  defects.  In  chronic  or  frequently  recurring 
cases  the  inflanuuation  tends  to  spread  beyond  the  limits  of 
tlie  syno\ial  membrane,  and  there  may  be  some  permanent 
thickening  of  the  capsule  and  synovial  fringes,  or  hydrops  may 
persist  for  a  long  time. 

Infective  inflammation  occin-s  from  wovnids,  compoimd 
injuries,  or  the  entrance  of  unclean  foreign  1)odies,  including 
aspirating  needles  ;  or  secondarily,  by  extension  of  infection 
from  the  soft  parts  or  the  Iwne,  the  latter  especially  before 
the  age  of  complete  ossification  of  the  bones.  Further,  it  may 
occur  through  the  l)]ood  stream,  and  in  this  way  many  joints 
may  be  affected  {'polyarticular  synovitis),  as  in  rheumatism, 
pyaemia,  etc.,  the  particular  locality  being  often  predisposed  ])y 
cold,  injury,  or  former  disease.  The  connnonest  infective  agents 
are  ^yyogenic  staphylococci  and  streptococci,  l)ut  many  other 
microbes  have  been  met  with.  The  important  factor  in  joint 
infection  is  the  synovial  membrane,  composed  of  connective 
tissue,  covered  on  its  iinier  side  with  a  layer  of  endothelial 
cells  It  surrounds  tlu;  joint,  and  extends  "^to  the  margins  of 
the  articular  cartilage,  with  small  fringes,  which  sometimes 
contain  fat,  attached  to  it.  It  is  richly  supplied  with  blood- 
vessels and  capillaries,  and  a  close  network  of  lymj)hatics,  which, 
Iiowever,  are  not  in  open  connnunication  with  the  joint.  Should 
the  synovial  fluid  be  inoculated  with  any  infective  organism, 
the  infection  is  spread  rapidly  all  over  the  memV)rane,  and 
excites  inflammation. 

Sero-fibrinous  synovitis  is  the  mildest  form.  It  occurs  in 
connection  with  non-virulent  infections  and  general  diseas(\'s. 
such  as  ])neumonia,  typhoid,  and  especially  acute  rheumatism. 
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Symptoms.  — It  l)ogins  in  one  ov  more  joints,  with  swelling, 
tenderness,  and  heat,  and  sometimes  with  reddening  and 
glazing  of  the  skin.  Th(i  liml)  is  held  rigid  by  reflex  con- 
traction of  the  mnscles,  and  is  bent  in  the  position  of  least 
tension  to  the  flnid  in  the  joint ;  and  any  movement  causes 
sharp  pain.  If  there  is  much  eflusion  the  normal  contour  of 
the  joint  is  lost,  and  fluctuation  may  be  elicited.  Where  the 
eff'usion  is  slight,  a  general  swelling  of  the  ca]:)sule  may  be  felt, 
and  sometimes  the  thickened  fringes  may  slip  under  the  fingers 
with  soft  crepitation,  or  the  surrounding  tissues  may  be  infil- 
trated with  oedema.  There  is  always  considerable  fever  and 
constitutional  disturbance. 

Prognosis. — As  a  rule,  under  suitable  treatment,  the  inflam- 
mation subsides  and  eftusion  is  absorbed,  without  leaving  any 
organic  change.  Should  the  eft'usion  continue,  hydrarthrosis 
or  hypertropliy  of  the  frhiges  may  develop  ;  and  unnatural 
mobility  or  subluxation  may  ensue  from  stretching  of  the 
capsule  and  ligaments  alone.  If  the  inflanmiation  is  very 
severe,  the  joint  may  become  stiffened  by  cicatrisation  of 
fibrous  tissue.  Fibrinous  masses  also  may  persist  as  loose 
bodies. 

Treatment.— The  joint  is  treated  as  in  simple  synovitis.  If 
the  fluid  is  aspirated,  opportmuty  should  be  taken  to  examine 
it  by  the  microscope.  In  recurrent  or  chronic  forms  the  joint 
mav  be  punctured  and  flushed  out  with  sterile  saline  or  1 
per  cent  carbolic  lotion.  Farly  massage  and  movement  are 
necessary. 

Purulent  arthritis  may  occur  in  two  forms,  one  confined 
to  the  membrane  (purulent  synovitis),  and  the  other  in- 
volving all  the  joint  structures  {panarthriti.^).  The  former 
is  met  with  as  a  further  stage  of  the  sero-fibrinous  form  ;  in 
pyogenic  ostitis  with  spread  into  the  joint ;  and  in  pvfcmic 
conditions.  In  young  children  it  not  infrequently  occurs  from 
infection  with  pneumococci.  The  symptoms  are  similar  to 
the  foregoing  form,  but  the  conditions  are  nnich  more  severe  ; 
there  is  usually  high  fever,  and  the  disease  often  begins  with 
rigoi's. 

The  more  severe  inflannaation,  panarthritis,  extends  into  the 
peri-  and  para-articular  tissues,  and  may  destroy  the  capside, 
ligaments,  and  cartilages,  which  are  then  replaced  by  gran\da- 
tion  tissue,  and  cellulitis  may  spread  into  the  muscular  and 
fascial  planes.    The  general  signs  of  synovitis  are  present. 
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l)ut  theru  is  cellulitic  intlauiiuatiou  of  the  iieiglil)oiiriug  parts, 
and  tliore  is  unusual  mobility  of  the  hones  often  with  crepita- 
tion, or  subluxation  from  destruction  of  capsule  and  ligaments. 
There  is  always  wasting  of  the  nuiscles,  without  much  de- 
generation :  and,  as  a  rule,  there  is  flexion  of  the  limb.  The 
special  sign  of  destruction  of  cartilage  is  the  occurrence  of 
starting  xxxim'''  at  night,  i.e.  when  the  patient  drops  ott'  to 
sleep,  the  involuntary  contraction  of  the  nuiscles  gives  way, 
and  the  articular  surfaces  inuuediately  grate  on  one  another ; 
this  causes  severe  pain  and  wakens  the  patient  at  once. 

Treatment  of  purulent  inflanuuation  consists  in  early 
incision  of  the  joint,  and  flushing  out  with  sterile  lotion. 
Many  cases  treated  in  this  way  without  drainage  subside  com- 
pletely, the  wound  heals  in  a  few  days,  and  there  is  little  or  no 
im])airment  of  function.  Drainage  tubes  or  ga\ize  are  apt  to 
set  up  an  excessive  reactionary  inflammation  and  cause  forma- 
tion of  scar  tissue,  which  contracts  and  causes  stift'ness  after- 
wards. In  more  acute  cases,  the  incision  nuist  be  wide,  and 
the  joint  should  be  packed  with  iodoform  gauze  freqiiently 
changed.  In  panarthritis  all  pockets  of  suppuration  in  the 
soft  parts  must  be  opened  iip  and  packed,  and  necrosed  bone 
and  cartilage  curetted  away.  The  whole  joint  may  have 
to  be  excised  ;  l)ut  only  in  cases  threatening  life  from  spread- 
ing cellulitis,  or  from  general  infection,  should  the  limb  be 
amputated. 

SecLuels. — Recurrences  may  take  place  after  simple  synov- 
itis, especially  from  the  presence  of  loose  bodies,  or  from  gout; 
more  conuuon  in  other  conditions  is  the  establishment  of 
chronic  inflammation,  with  thickening  of  the  capsule  or 
hydrarthrosis. 

Ankylosis. — As  long  as  the  capsule  is  thickened  there  is 
limitation  of  movement,  and  this  infiltration  may  become 
organised  and  lead  to  shrinking.  Any  granulation  tissue 
formed  around  or  between  the  bones  may  become  an  adhesion, 
and  cause  ttbrous  or,  if  it-  ossifies,  bony  ankylosis.  With 
fibrous  luiion  there  is  little  or  no  movement  between  the  bones, 
even  under  anaesthesia ;  while  in  bony  ankylosis  there  is 
absolute  rigidity. 

Treatment.  —  Preventive. — All  cases  of  transient  inflam- 
mation should  be  treated  by  massage  and  passive  movements 
as  soon  as  the  acute  stage  is  passed.  Drainage  tubes  or  gauze 
should  not  be  left  in  the  joint ;  and  loose  cartilages  or  hyper- 
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tropliii'd  synovial  fringes  should  be  removed,  if  I'ecuri'ences 
take  place.  Should  ankylosis  be  threatened,  attention  must 
be  paid  to  the  position  in  which  the  limb  is  placed,  so  that  it 
may  be  of  most  use  to  the  patient  if  it  l»e  permanently  fixed. 
Thus  the  elbow  is  bent  to  a  right  angle,  and  the  knee  ke})t 
straight,  etc.  (0)  When  fibrous  adhesions  have  formed,  they 
should  first  be  broken  down,  ))y  l)ending  the  joint  \uider 
antesthesia  ;  and  then  active  and  passive  movements  continued 
till  full  function  is  I'estored.  This  niav  be  aided  bv  hot-air  or 
other  batlis,  massage,  and  Bier's  artificial  congestion. 

Displacements. — Contractures  of  muscles  are  conunon,  at 
fii'st  from  reflex  rigidity,  and  later  from  atrophy  of  non-use, 
and  consequent  shortening.  The  effects  are  usually  more 
marked  on  the  flexor  groups  of  muscles,  and  shortening  takes 
])lace  at  the  expense  of  the  extensors,  leading  to  flexion  of 
the  limb. 

Pathological  dislocations  are  common  after  acute  inflam- 
mations, in  milder  cases  from  distension  and  loosening  of  the 
ligaments  and  capsule,  and  in  more  severe  cases  from  dis- 
organisation of  the  joint  structures.  The  contraction  of  the 
muscles  draws  the  bones  out  of  jjlace,  and  the  shortening  keeps 
them  there  after  the  disease  subsides.  Should  ankylosis  take 
place  after  this  has  happened,  a  permanent  deformity  will 
persist. 

Treatment, — In  slighter  cases  attemjjts  should  be  made  to 
reduce  the  dislocation  under  anaesthesia,  and  the  liml)  should 
be  fixed  on  a  splint.  This  inay  be  repeated  at  intervals, 
diminishing  the  deformity  at  each  treatment.  The  danger  to 
adherent  nerves  and  vessels  must  always  be  kept  in  mind.  In 
dislocations  with  ankylosis  it  is  often  necessary  to  excise  the 
joint;  and  if  the  limb  has  to  be  straightened,  a  large  wedge 
nnist  be  removed  also. 

Atrophy  of  the  muscles  is  apt  to  be  permanent  {vide 
p.  144). 

Loose  bodies  in  joints  are  formed  (a)  l>y  se]>aration  of  a 
part  of  a  thickened  synovial  fringe,  (6)  or  a  fragment  of  carti- 
lage or  bone,  (c)  or  by  formation  of  fibrinous  deposit,  or  (d)  of 
fibrous  development  of  inflannnatory  origin.  They  may  give 
rise  to  no  trouble,  l)ut  may  be  felt  sli])ping  mider  the  fingers  . 
on  movements  ;  or  they  may  cause  sudden  locking  of  the  joint. 
If  they  interfere  with  function,  or  give  rise  to  repeated  attacks 
of  synovitis,  they  should  be  removed  by  an  incision  into  tlu' 
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joint,  tirst  Wxin^f  them,  if  pos«il)le,  by  :i  ueodie  passed  tliruugli 
the  skin. 

Varieties  of  Arthritis. — Arthritis  iiiay  occur  at  the  height 
of  pneumonia,  especially  in  children,  from  infection  with 
pneumococci ;  and  in  the  later  stages  of  typhoid  fever  fi  om 
its  bacillus — both  are  unconnnon.  Synovitis  is  the  typical 
phenomenon  of  acute  rheumatism  :  it  very  rarely  goes  beyond 
the  point  of  serous  synovitis.  In  ordinary  cases  aspiration  is 
not  called  for,  and  only  in  suppuration  should  the  joint  l)e 
opened.  The  treatment  otherwise  is  that  of  synovitis  in 
general,  and  administration  of  salicylates  and  alkalies. 

Gonorrhoeal  arthritis  may  occur  at  any  stage  of  the  ureth- 
ritis, or  ophthalmia,  from  the  tenth  day  or  so  onwards,  as 
long  as  the  specific  organisms  are  active  in  the  body.  It  may 
appear  as  synovitis,  or  purulent  arthritis.  In  the  former,  the 
gonococcus  is  present  usually  in  piu-e  culture  ;  in  the  latter  it 
may  be  mixed  with  })yogenic  cocci.  Many  joints  may  be 
aftected,  or  only  one ;  in  the  latter  case  the  larger  joints — the 
knee,  elbow,  and  ankle — are  attacked. 

Symptoms  are  those  of  infective  arthritis  in  any  of  its 
phases  ;  the  suddenness  of  the  onset  with  severe  pain  being 
remarkable,  while  the  progress  is  apt  to  be  chronic.  It  lasts 
from  three  or  four  weeks  to  several  months.  In  the  more 
chronic  cases,  pernjanent  defects  are  apt  to  persist ;  and  recur- 
rences are  always  possible  as  long  as  the  primary  source  of 
infection  is  not  cured.  Diagnosis  is  made  sure  if  gonococci  are 
observed  in  the  aspirated  effusion. 

Treatment. — Rest,  with  fixation  of  the  joint,  is  necessary  as 
in  other  kinds  of  arthritis.  In  great  distension  the  fluid  should 
be  aspirated,  and,  especially  in  suppurative  cases,  a  1  per  cent 
solution  of  protargol  or  other  silver  preparation  should  ])e 
injected  into  the  joint. 

Chronic  or  subacute  arthritis  results  from  acute  inflamma- 
tion, or  originates  as  a  chronic  disease.  It  is  characterised 
by  thickening  of  the  membrane,  hydrops,  or  ankylosis.  The 
following  are  varieties  of  chronic  arthritis. 

Chronic  rheumatic  arthritis  is  the  chronic  form  of  acute 
rheumatism.  There  are  slight  recurring  attacks  which  lead  to 
thickening  of  the  synovial  membrane  without  much  effusion. 
There  is  also  little  interference  with  movement,  and  when  it 
occurs,  it  is  due  more  to  pain  than  to  organic  change.  It  is 
met  with  in  the  young  as  well  as  the  old,  and  is  associated 
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Avith  other  rheiunatic  symptoms ;  and  the  term  should  be 
conhned  to  such  cases. 

Tlic  treatment  is  tliat  of  chronic  arthritis  and  of  rheumatism. 

Gout  is  a  disease  characterised  by  acute  and  chronic 
arthritis,  depending  mainly  on  the  dejjosit  of  urate  of  soda  in 
the  articular  cartilages  and  ligaments.  The  first  attacks  are 
usually  acute,  and  commence  with  sharp  and  severe  pain  in 
tlie  metatarso-phalangeal  joint  of  the  great  toe,  which  becomes 
swollen  and  red,  accompanied  by  fever.  The  symptoms  subside, 
but  may  return  at  intervals  of  a  day  or  two,  imtil  the  attack 
as  a  whole  passes  off.  Sap]juration  practically  never  occiu's. 
There  ai'e  sometimes  internal  complications  ('^sup2^ressed  f/out"), 
with  gastro-intestinal,  cardiac  or  cerebral  symptoms,  possibly 
of  uncmic  origin.  The  more  pronounced  lesions  in  the  joints 
are  thickening  from  chronic  inflanmiation,  and  uratic  dejjosits 
which  may  be  so  great  in  amount  that  they  distend  the  skin, 
and  break  through,  ap2:)earing  as  chalk  stones."  Each  acute 
attack  increases  the  stitl'ness  and  deformity. 

The  chief  treatment  is  regulation  of  diet  and  ])orsonal 
hygiene ;  the  use  of  lithia,  and  potass  salts,  and  colchicum, 
and  periodical  visits  to  spas.  Surgical  interference  is  not 
called  for. 

Osteo-arthritis  (including  in  the  term  arthritis  deforvians, 
rheiunatoid  arthiritis,  rheumatic  gout,  and  many  other  ill-defined 
chronic  conditions).  There  is  swelling  of  the  affected  joint,  with 
little  or  no  fever  or  pain.  The  disease  attacks  joint  after  joint, 
and  the  lesions  are  often  symmetrical,  the  fingers  and  wrists 
being  chiefly  affected.  The  synovial  membrane  first  is  inflamed, 
and  osteophytic  overgrowths  appear  at  the  reflexion  of  the 
capsule,  by  hypertrophy  of  the  cartilage,  or  development  from 
the  periosteum.  These  cause  great  deformities,  and  in  the  fingers 
give  rise  to  Ileherden's  nodes.  The  articular  cartilage  V)ecomes 
denuded,  and  the  surface  of  the  bone  exposed.  The  opposing 
surfaces  of  the  bone,  by  rubbing  and  chronic  inflammatory 
thickening,  become  very  hard  {ehnrnated),  smooth  and  polished, 
and,  in  hinge  joints,  marked  with  parallel  grooves.  As  the 
bony  outgrowths  increase  at  the  edges  of  the  joint,  movements 
become  more  and  more  restricted,  and  may  idtimately  be 
abolished.  There  is  generally  some  atrophy  of  the  nuiscles  ; 
and  contractures  are  not  uncommon,  and  tend  to  increase  the 
deformities.  The  disease  is  acute  or  subacute  in  children  and 
young  adults,  and  ra])id  in  progress,  but  amenable  to  treatment 
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if  taken  in  hand  early  ;  in  older  people  it  is  chronic  and  very 
resistant  to  all  treatment. 

Diagnosis  is  made  from  gont  and  rhenmatism  by  the  lipping 
of  the  cartilage,  tlie  ontgrowths  of  bone,  and  the  grating  of  the 
surfaces  ;  the  absence  of  result  from  the  use  of  salicylates  ;  aiid 
improvement  under  generous  diet. 

Treatment. — Oeneral  strengthening  treatment  is  essential — 
i.e.  nourisliing  and  stimulating  food,  fresh  air  and  exercise, 
iron  and  cod-liver  oil.  Surgically,  the  joints  may  be  treated 
by  passive  movements,  not  by  fixation  ;  and  massage  and  hot- 
air  baths  are  often'efficacious.  The  waters  of  various  spas  arc 
also  of  help. 

Nervous  Joint  Alfections.  —  The  joints  sometimes  suffer 
from  want  of  trophic  influence.  Tliis  is  specially  noticed  in 
re";ard  to  interfei-ence  with  the  sensorv  tracts.  Here  it  is 
supposed  that  the  reflex  vasomotor  changes  induced  by  the 
afferent  nerves  are  disturbed.  Thus  in  lesions  of  the  ])eripheral 
nerves  the  joints  share  in  the  general  atrophy  and  weakness 
of  the  part  towards  external  injuries. 

Charcot's  Disease  {tabetic  arthropatJty). — In  locomotor  ataxy 
the  joints  of  the  lower  limb,  especially  the  knee  and  hip,  are 
sometimes  affected  with  painless  swelling  and  distension  with 
fluid,  loosening  of  tlie  ligaments,  and  wasting  of  the  ends  of 
the  bones.  This  permits  of  great  mobility  of  the  joint,  and 
the  ends  of  the  bones  are  easily  displaced  (patholoc/ical  didoca- 
tion).  If  the  effusion  subsides,  the  displacement  generally 
becomes  permanent  by  shrinking  of  the  soft  tissues,  and  fibrous 
or  bony  ankylosis  is  apt  to  take  place.  Sometimes  there  is 
great  development  of  new  bone  at  the  margins  of  the  capsule, 
and  this  leads  to  further  deformity,  and  in  the  more  mobile 
joints  may  prevent  reduction  of  the  displacements. 

Similar  lesions  are  mot  with  in  tlie  course,  of  syri»(/om//e/ia, 
but  they  are  less  commonly  symmetrical. 

Diagnosis  is  made  from  its  marked  jjainlessness,  and  from 
the  other  signs  of  tahes. 

"Hysterical  joint"  is  a  condition  in  which  the  symptoms 
resenible  those  of  any  other  chronic  joint  affection.  It  occurs 
in  neurotic  women,  but  sometimes  in  men;  and  the  subjective 
sym[)toms  are  generally  more  severe  than  the  appearances  of 
the  local  conditions  would  seem  to  warrant.  Pain  in  the  joint 
and  sensitiveness  of  the  skin  arc  complained  of,  and  light 
touching  elicits  it  as  Avell  as  deep  pressure.    Tlie  joint  may  be 
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uiaiutaiued  in  one  position  for  so  long,  that  «iirinking  of  the 
.soft  parts  may  produce  a  pseudo-anlvylosis,  which,  however, 
usually  disappears  under  aniesthesia. 

Diagnosis,  which  is  often  difficult,  is  made  by  elimination  of 
other  diseases,  and  by  the  use  of  X-rays. 

Treatment  consists  in  general  attention  to  the  health,  and 
sometimes  Weir  Mitchell's  special  treatment  is  of  use.  Locally, 
movements  and  massage,  hot-air  baths  and  electricity  are  of 
use  ;  but  all  splints  or  fixation  apparatus  are  to  be  avoided. 

Tuberculosis  of  joints  occurs  either  by  a  primary  infection 
of  the  sy  no  vied  membrane,  the  most  common  method  in  adults, 
or  secondarily  from  rupture  of  a  tuberculous  focus  of  the 
adjoining  bone,  by  far  the  most  usual  way  in  children.  It  is 
notably  a  disease  of  childhood  and  youth,  but  it  is  met  with  at 
any  age,  and  affects  old  people  also — senile  tuberculosis.  The 
joints  most  liable  are  the  hip  and  spine,  which  are  very  often 
attacked  in  children,  next  the  knee  and  elbow,  while  disease  of 
the  wrist  and  shoulder  are  more  common  in  adults. 

Pathology. — By  whatever  means  the  tubercle  bacilli  gain 
entrance  to  the  joint,  they  develop  on  its  surface  what  are 
practically  vdliary  tubercles,  spi-eading  over  the  whole  joint, 
except  in  so  far  as  it  is  limited  by  previous  adhesions.  The 
reactive  inflammation  and  degeneration  give  rise  to  the  typical 
phenomena  of  tuberculosis  of  joints,  i.e.  exudation,  granula- 
tions, and  secondary  changes  in  cartilage  and  bone.  The 
exudation  in  the  early  stages,  and  throughout  in  mild  cases,  is 
serous,  and  sometimes  gives  rise  to  hydrops.  In  most  cases  it 
becomes  sero-fibrinous,  and  the  surfaces  are  covered  with  fiakes 
of  fibrin.  Movements  of  the  joint  frequently  cause  these  to 
assume  the  shape  of  melon  seeds  or  rice  grains  ;  they  are 
translucent  masses,  which  often  contain  tubercle  bacilli,  and 
either  lie  free  in  the  joint  or  are  attached  to  the  synovial 
membrane  by  stalks.  Only  in  very  severe  cases  is  the  exuda- 
tion pu7'ulent.  The  granulations  appear  first  on  the  synovial 
membrane,  but  tend  to  fill  up  the  joint  cavity,  and  spread  over 
the  articular  cartilages.  If  cicatrisation  takes  place  early,  a 
moderate  thickening  of  the  membrane  remains,  with  little  sero- 
fibrinous ettusion,  and  the  dry  or  fibrous  form  is  established,  in 
which  there  is  little  tendency  to  caseation  or  suppuration. 
.Should  the  disease  ])rogress,  the  joint  becomes  rapidly  dis- 
organised, by  implication  of  ligaments,  cartilage  and  underlying 
bones.    The  synovial  membrane  is  studded  with  thick,  pulpy 
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granulations,  buried  among  which  are  numerous  caseous 
nodules,  or  abscesses.  If  these  empty  into  the  joint  cavity, 
they  give  rise  to  tuhercidar  .mppurative  arthrUtK. 

The  articular  cartihige  itself  is  never  the  seat  of  tuberculosis, 
but  it  becomes  destroyed  l)y  the  corroding  action  of  the  grami- 
lations,  which  cause  first  a  deep  pitting,  then  perforation  ;  the 
same  results  occur  on  the  under  surface  from  a  tu])ercular  focus 
in  the  epiphysis.  This  is  spoken  of  as  iiJceration  of  carh/ar/e, 
though  it  is  more  correctly  described  as  degeneration. 

Further,  in  primary  synovial  tuberculosis,  the  toxins  pro- 
duced in  the  joint  have  a  peculiar  influence  on  the  cancellous 
bone  beyond  the  cartilage,  setting  up  a  simple  inflammation, 
which  causes  porosis  by  absorption  of  some  of  the  trabeculse 
(cf.  sympathetic  hijdrarthrosis,  p.  181).  The  cartilage  may  be 
loosened  from  its  bone,  or  may  also  be  broken  up  into  pieces  by 
degeneration.  Should  the  tubercular  granulation  tissue  be 
slight  in  amount,  slow  in  developing,  and  early  in  cicatrising, 
large  pieces  of  cartilage  and  bone  may  become  destroyed  without 
any  sign  of  suppuration — caries  sicca. 

Besides  these  effects,  the  other  tissues  in  the  vicinity  suffer 
from  chronic  inflammatory  changes.  The  ligaments,  tendons, 
and  soft  parts  are  infiltrated  with  oedema,  and  the  connective 
tissu(!  and  fat  are  replaced  to  some  extent  by  soft  gelatinous 
granulations.  I'lie  whole  forms  a  spindle-shaped  mass,  covered 
with  pale  glazed  skin,  and  is  known  as  white  stvelliny  (tioiior 
aibus).  This  is  made  more  prominent  by  the  wasting  of  the 
viusries  al)o\'e  and  below,  which  always  takes  place,  partly  from 
disuse,  and  partly  from  trophic  changes  in  connection  with  the 
reflex  rigidity  of  the  joint. 

There  may  be  some  overgrowth  of  bone  at  the  edges  of  the 
joint  from  excessive  stinuilation  of  the  periosteimi. 

Pathological  dislocations  and  contractures  may  occur  as  in 
other  forms  of  arthritis ;  and  suppuration  and  abscess  may  lead 
to  the  formation  oi  fistido'. 

The  clinical  phenomena  are  so  \aried  in  the  diflerent  forms 
and  diflerent  joints  that  no  singh;  description  can  express  the 
appearances.  In  general,  however,  the  disease  commences  very 
insidiously,  and  its  course  is  chronic,  except  sometimes  in 
infants,  where  it  may  assume  an  acute  form.  'I'he  first 
symptoms  are  weariness  and  weakness  of  the  limb,  and  there 
is  often  a  story  of  some  ])revious  injury.  The  discomfort 
diminishes  on  resting  the  limb,  but  increases  on  exertion. 
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When  the  disease  originates  in  a  focus  in  l)one,  there  is  some- 
times dull  pain,  which  is  widely  distributed  ;  l)ut  it  becomes 
more  localised,  and  is  sometimes  attended  by  fever  when  the 
joint  becomes  affected.  Once  the  disease  is  established  there 
is  swelling  from  thickening  of  the  capsule,  axlema,  or  effusion  : 
there  is  interference  with  finiction,  i.e.  stiffness  on  making  full 
movement,  or  limping  in  the  case  of  the  lower  liml).  As  it 
progresses,  the  range  of  movement  becomes  less,  until  the  joint 
remains  fixed,  in  the  position  of  most  ease,  by  reflex  contraction 
of  the  muscles.  This  often  gives  rise  to  a  characteristic 
attitude,  which,  however,  can  be  made  to  disappear  inider 
anresthesia. 

In  the  milder  form  there  is  either  '•'dry'"  thickening  of  the 
niembrane,  with  fibrinous  eft'usion,  which  may  give  rise  to  soft 
crepitation  when  pressed  by  the  finger,  or  hydrops  articidi.  In 
this  stage  it  may  be  mistaken  for  simple  synovitis  or  hydrops. 
The  swelling  may  diminish,  and  there  may  be  complete  cure, 
with  little  organic  change.  It  is  often,  however,  a  ])recursoi- 
of  the  more  common  gramdating  form.  This  is  charactei'ised 
by  the  development  of  "  white  swelling,"  with  obliteration  of 
the  normal  contour  of  the  joint,  and  great  wasting  of  the 
muscles.  The  swelling  may  be  mistaken  for  sarcoma  or 
periosteal  gumma  from  its  elastic  consistence,  or  for  epipliysitis 
or  hcemarthrosis  from  its  occasional  softness  and  pseudo-fluctua- 
tion. If  the  inflammation  subsides,  healing  may  be  brought 
about,  but  cicatrisation  of  the  granulations  will  give  rise  to 
stiffness;  and,  if  care  is  not  taken  to  ])revent  them  by  use  of 
suitable  splints,  to  contractures  or  subluxations.  If,  on  the 
other  hand,  caseation  or  liquefaction  occurs,  it  leads  to  dis- 
organisation of  the  joint,  and  sometimes  to  a])scess  and  fistula, 
often  with  considerable  constitutional  disturbance.  Patho- 
logical dislocations  are  not  uncommon. 

A  rarer  form  of  primary  tubercular  synovitis  occurs  with 
eai'lv  suppuration  in  the  joint  {tuhercidar  empyema).  It  is 
very  chronic  in  character,  and  causes  few  symptoms.  In  the 
absence  of  pain  and  pyrexia,  it  may  be  mistaken  for  simple 
hydrarthrosis.  It  often  ])rogresses  to  abscess  in  the  soft  parts, 
and  fistula-formation. 

Prognosis  depends  greatly  on  the  patient's  general  strength, 
age,  and  powers  of  resistance  to  general  infection.  The  chief 
causes  of  death  are  exhaustion  and  amyloid  disease,  general 
pyogenic  infection  from  contamination  of  a  tu])ercular  sinus  or 


DISEASES  OF  JOINTS  221 

fistula  {hectic  fever),  or  tubercle  of  internal  organs.  Up_  to  the 
a*>-c  of  twenty  or  so,  cure  by  conservative  measures  is  more 
likely  to  take  place  ;  in  adults,  operative  treatment  is  more 
generallv  called  for;  but  in  all  cases  recovery  is  slow.  Other 
tubercular  lesions  are  not  of  themselves  any  bar  to  operation  ; 
indeed,  the  general  condition  of  a  patient  suffering  from 
phthisis  is  often  appreciably  improved  l)y  the  removal  of  a 
large  tubercular  focus.  In  such  cases,  however,  it  is  better  to 
amputate  than  to  draw  upon  the  patient's  vitality  for  recovery 
after  a  conservative  operation. 

When  recovery  takes  place,  the  function  of  a  joint  is  seldom 
fully  restored.  There  is  nearly  always  some  stiffness  left,  and 
often  considerable  ankylosis.  Further,  the  cure  may  be  only 
apparent,  as  the  remucxnts  of  the  disease  may  remain  in  the 
joint,  and  may  be  lighted  up  into  an  acute  form  after  a  slight 
injurv. 

'  Treatment.— In  addition  to  general  treatment  l)y  fresh  air 
and  generous  diet,  local  treatment  is  required.    Owing  to  the 
tendency  towards  spontaneous  cure  in  many  forms  of  tubercu- 
losis of  joints,  treatment  should  l)e  in  the  first  instance  conserva- 
tive,  the  object  being  to  retain  the  joint  apparatus,  with 
moV)ility  if  possible,  but  failing  this,  with  fixation  in  a  position 
most  suitable  for  subsequent  usefulness.    To  attain  this,  the 
joint  must  be  given  complete  re.^t  by  immobilisation,  with 
control  of  the  Vnuscles  alwve  and  below  it.    The  simplest 
method  is  to  encase  the  limb  in  ])laster-of-Paris,  carefully 
adapted  over  a  thin  flannel  bandage  or  stocking  ;  a  certain 
amount  of  pressure  in  addition  is  thus  exercised,  and  helps 
absorption.    If  there  is  any  discharging  sinus,  a  window  must 
be  left  in  the  plaster  case,  and  the  wound  should  be  dressed 
frequently,  in  order  to  prevent  soiling  and  softening  of  the 
plaster.   'The  apparatus  must  be  renewed  every  6-10  weeks, 
and  opportunity  should  be  taken  to  cleanse  the  skin  and  dust 
it  with  l)oracic  powder  to  prevent  eczema.    In  some  cases  well- 
fitted  s[)lints  may  with  advantage  be  substituted   for  the 
plaster.    This  treatment  should  be  continued  till  the  swelling 
has  subsided,  and  the  limb  can  bear  movements  or  pressure 
without  pain  or  occurrence  of  pyrexia,  when  the  apparatus 
may  be  left  off". 

If  contracture  in  a  f;iulty  position  is  already  established,  it 
may  l)e  corrected  in  the  early  stages  by  extension  with  weight 
and  pulley,  or  by  gradual  bending  under  anajsthesia,  the  limb 
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V)eing  afterwards  placed  on  a  splint  until  it  is  ready  for  plaster. 
This  may  l)e.  repeated  in  a  few  days,  and  the  deformity 
corrected  a  little  more  on  each  occasion.  Tubercular  foci  in 
the  hone  are  apt  to  be  ruptured  if  adhesions  are /orc//y/?/ broken 
down,  and  the  disease  may  be  re-awakened,  or  general  t\d)er- 
cular  infection  set  up  ;  correction  of  fibrous  or  bony  ankylosis, 
therefore,  if  it  is  requii'ed,  is  ])etter  attained  by  an  operation. 

The  process  of  liealing  may  be  aided  by  ^?>?''.s^  arf/ficial 
coni/estion  for  1-2  hours  each  day,  with  a  ])andage  applied 
firmly  over  the  lower  part  of  the  limb  to  prevent  unneces- 
sary adema,  the  limb  being  kept  meanwhile  on  a  splint. 
Coiniter- irritation  with  iodine,  l)listers,  etc.,  is  genei-ally  of 
little  value  ;  but  in  cases  with  destruction  of  cartilage,  great 
relief  from,  pain  is  often  experienced  after  the  actual  cautery  is 
applied  to  the  skin  over  the  joint. 

In  addition,  iodoform  in  an  emulsion  of  glycerine  or  oil 
(5-20  c.cm.)  may  be  injected  into  the  joint  after  aspirating  the 
ert\ision,  or  into  the  tissues  surrounding  it.  The  injection  may 
l)e  repeated  in  ten  days  or  so.  The  temperature  usually  rises 
slightly  after  each  injection,  but  it  falls  in  24  hours.  Should 
the  fever  persist,  or  any  harmful  effect  be  noted,  the  injections 
should  l)e  stopped. 

Treatment  in  this  way  often  takes  long  to  effect  a  cui'e,  but 
it  should  be  persisted  with  in  all  recent  cases,  and  it  should  lie 
tried  for  a  time  in  old-standing  cases,  which  show  no  tendency 
to  rapid  progress  of  the  disease.  If  the  local  conditions 
become  worse,  further  measures  are  called  for.  Cases  com- 
plicated with  sinuses  contaminated  hy  pyogenic  microbes,  or 
with  disease  of  the  lungs  or  kidneys,  are  not  generally  suitable 
for  conservative  treatment. 

Operative  treatment  consists  in  opening  the  joint  l)y  means 
of  a  free  incision,  so  as  to  give  exit  to  pus  and  expose  the  whole 
surface  ;  and  in  removing  all  the  diseased  synovial  meml)rane  by 
the  knife,  scissors,  and  sharp  spoon  {arthrectom.y),  the  raw 
sui'faces  being  sometimes  rubbed  with  iodoform.  The  woiuid 
is  closed,  but  drainage  should  be  employed  for  tlie  first  few 
days.  If  the  cartilage  and  bones  are  affected,  the  articular  ends 
of  the  bones  must  l)e  removed  {excidon  or  resection  of  a  joint), 
and  any  deep-lying  focus  of  disease  in  the  bone  scraped  out 
The  details  of  the  operation  vary  with  the  subsequent  require- 
ments of  the  limb  ;  thus  in  the  knee,  bony  ankylosis  is  ])est, 
while  at  the  elbow  the  aim  is  a  mobile  joint. 
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Syphilis  of  joints  is  rare,  but  in  the  oniptive  stage  there 
is  sometimes  arthrah/ia  and  synovitis,  which  pass  oft'  under 
anti-syphilitic  treatment,  or  on  suhsidence  of  tiie  disease.  In 
the  later  stuues,  a  l)one  may  l)e  the  seat  of  a  gumma,  whicii 
l)ecomes  softened  and  penetrates  tlie  neighbouring-  jonit,  and 
gives  rise  to  arthritis.  There  is  also  a  form  of  i(Mnt  swelling 
in  children  affected  with  inherited  syphilis,  in  which  there  is 
epi])hysitis,  with  concomitant  synovitis  of  the  joint  near  it. 

Diagnosis  is  made  chiefly  from  other  syphilitic  signs  ;  from 
the  implication  of  several  joints ;  and,  in  general,  from  the 
mildness  of  the  symptoms. 

Treatment  is  antisyphilitic,  with  surgical  correction  in  cases 
of  deformity. 

"Still's  disease,"  for  want  of  a  better  name,  is  applied  to  a 
chronic  progressive  enlargement  of  the  joints,  associated  with 
general  enlargement  of  the  glands  and  spleen,  which  occurs 
in  children,  usually  before  the  second  dentition.  It  is  in- 
sidious in  onset  and  commences  with  stiffness  and  enlarge- 
ment of  the  joints,  which  become  affected  one  after  the 
other,  and  symmetrically  on  either  side.  There  is  no  bony 
overgrowth  or  lipping  of  the  articular  ends  of  the  bones,  but 
there  is  a  general  thickening  of  the  tissues  around  the  joints. 
There  is  no  tendency  to  su]jpuration  or  ankylosis,  l)ut  muscular 
wasting  occurs  early.  The  concomitant  enlargement  of  the 
glands  is  notable,  being  moderate  in  extent,  and  rather  hard 
in  character.  The  glands  remain  separate,  and  have  little 
tendency  to  break  down.  The  course  is  slow,  and  the  treat- 
ment is  general  attention  to  the  bodily  functions. 

Diseases  of  special  Joints. 

The  sterno-clavicular  joint  is  rarely  affected,  exce])t  by 
pyogenic  (metastatic)  or  rheumatic  synovitis. 

Shoulder. — Acute  or  chronic  i-hevmafism  is  very  common. 
Ankijlosis  is  apt  to  occur  after  injuries.  It  is  oft(>n  obscured 
on  accoimt  of  the  free  mobility  of  the  scapula,,  and  it  is  dilhcult 
to  treat.  Excision  of  the  joint  is  sometimes  necessary  to  get 
free  movement. 

Tuhercular  disease  may  arise  in  connection  with  disease  of 
the  epiphysis  of  the  humerus,  less  conuuonly  of  the  glenoid 
region  of  the  scapula.  It  is  distinguished  by  swelling  along 
the  line  of  the  biceps  tendon,  or  by  protrusion  behind  and 
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below  tlie  joint.  There  is  ati'ophy  of  the  deltoid  and  scapnlar 
niu.scles,  and  extensive  ankylosis. 

Diagnosis. — PamJysis  of  the  deltoid  from  injury  of  the 
circuniriex  nerve,  (oihritis  (lefojmiayis,  or  sarcot/ia  may  he  mis- 
taken for  it. 

Treatment, — Incision  is  made  over  the  front  or  the  out- 
side of  the  head  of  the  humerus,  and  arthrectomy,  or  excision 
of  the  head  performed,  followed  as  nnich  as  possible  l)y 
mobilisation. 

Elbow. — Ankylosis  is  a  frequent  i-esult  of  injury,  especially 
of  fractures  of  the  humerus  involving  tlie  joints.  TtihermJosis 
usually  connnences  as  a  synovitis,  generally  affecting  the  whole 
joint,  but  sometimes  confined  to  the  radial  or  ulnar  portion. 
There  is  often  great  atrophy  of  the  muscles,  and  "  white 
swelling." 

Treatment. — In  milder  cases,  fixation  with  the  ell)ow  at  a 
right  angle  or  a  little  less,  as  the  position  most  suitable  if 
ankylosis  ensues,  is  the  first  treatment.  Later,  if  the  disease 
progresses,  the  joint  shoidd  be  excised  ;  the  lower  end  of  the 
humerus,  at  all  events,  being  removed  to  allow  for  cicatricial 
contraction.  The  radio-ulnar  joint  may  be  left  if  it  is  not 
miich  diseased.  Movements  to  the  h\\\  natiu'al  extent  should 
be  bognm  as  soon  as  the  wound  is  healed. 

Wrist. — In  tubercular  disease  the  chief  danger  is  inxolve- 
ment  of  the  tendon  sheaths,  with  loss  of  movement  of  the 
fingers. 

Treatment. — The  joint  is  first  encased  in  plaster,  but  the 
fingers  are  left  out,  and  should  be  moved  daily  to  prcAeut 
fixation.    In  the  later  stages  the  wrist  joint  must  be  excised. 

Sacro-iliac  Disease.  —  Tuherculosis  sometimes  affects  the 
sacro-iliac  synchondrosis  in  children  and  yomig  adults.  It 
gives  rise  to  pain  on  walking,  on  conti^action  of  the  abdominal 
muscles,  and  on  pressui'e  inwards  on  the  iliac  crests.  The 
patient  complains  also  of  weakness,  and  sometimes  looseness  of 
the  pelvis.  There  may  l)e  apparent  lengthening  of  the  leg 
from  tilting  of  the  pelvis,  and  sometimes  flexion  of  the  thigh, 
from  irritation  of  the  psoas  muscle.  If  abscess  foi'ms,  it 
usually  points  posteriorly,  less  commonly  into  the  iliac  fossa. 

Treatment. — The  pelvis  and  thigh  must  be  fixed  rigidly  in 
a  plaster  casing,  or  with  a  moulded  splint.  If  the  symptoms 
do  not  subside  rapidly,  an  incision  shoiild  l)e  made  over  the 
joint,  and  all  the  diseased  parts  cut  and  chiselled  away. 


DISEASES  OF  JOINTS 


225 


Hip -joint  Disease  {morbus  coxiv ;  tubercular  coxitis). — 
Tiibereulosis  of  the  hip  joint  is  specially  a  disease  of  childhood, 
the  most  critical  age  being  from  the  5th  to  the  10th  year;  it 
rarely  conmieuces  after  puberty.  It  may  originate  in  the  end 
of  the  fennir  or  the  acetabulum,  in  about  equal  proportions, 
or  less  commonly  in  the  synovial  membrane.  In  the  femur 
there  may  lie  an  isolated  focus,  and  a  single  wedge-shaped 
sequestrum  ;  or  multiple  foci,  and  the  epiphysis  of  the  whole 
head  may  separate.  Pressure  on  the  bones  usually  causes 
atrophy,  and  if  the  acetabulum  is  the  primary  seat  of  disease, 
this  pressure  may  cause  excavation  of  the  upper  edge,  giving 
rise  to  the  so-called  "  wandering  acetabulum  "  ;  and  dislocation 
of  the  femur  may  readily  take  place.  If  tubercular  suppura- 
tion occurs,  there  may  be  no  signs  of  it  but  a  little  fidness  in 
front  of  the  joint,  as  long  as  the  pus  is  encai^suled  ;  but  on  escap- 
ing from  the  capsule,  the  abscess  may  point  below  Poupart's 
ligament  outside  or  inside  the  femoral  vessels,  or  posteriorly 
in  the  gluteal  region  ;  or  it  may  penetrate  the  acetabulum,  and 
enter  the  pelvis,  and  escape  by  the  l)ladder  or  bowel,  or  point 
in  the  perineum,  septic  infection  being  common  in  these  latter 
circumstances.  Diffusion  of  tubercular  matter  into  the 
surrounding  tissues  is  usually  accompanied  by  a  little  fever. 

Symptoms. — The  earliest  signs  are  limping  and  pain.  The 
leg  is  dragged  along  or  swung  by  moving  the  pelvis  ;  it  is 
slightly  flexed  at  the  hip,  and  abducted — the  position  of  least 
tension  on  the  fluid  ;  the  foot  is  everted,  and  the  weight  rests 
on  the  toes.  The  tilting  of  the  pelvis,  to  compensate  for  this, 
gives  rise  to  lateral  bending  of  the  spine  [scoliosis),  and  to 
apparent  lengthening  of  the  leg  which  measurements  do  not 
confirm.  The  pain  may  be  elicited  by  direct  pressure  inwards 
on  the  trochanters,  or  on  tlie  heel  or  knee  ;  the  chief  pain, 
however,  is  excited  by  movements  to  overcome  tlie  reflex 
rigidity  of  the  muscles  :  thus  forcible  abduction  and  adduction, 
flexion,  and  rotation  at  once  call  it  out.  The  pain  is  sometimes 
referred  to  the  inner  side  of  the  knee,  l)y  implication  of  the 
obturator  nerve ;  and  this  may  cause  confusion  in  diagnosis,  in 
the  absence  of  other  signs  of  hip-johit  disease.  The  rigidity, 
which  is  an  early  sign,  along  with  flexion,  causes  acute  arching 
(lordosis)  of  the  lumbar  region  of  the  spine,  when  the  child  is 
]jlaced  on  his  back  on  a  table  and  the  leg  extended  ;  on  flexing 
the  leg  on  the  body,  the  pelvis  moves  with  it,  and  the  lordosis 
iit  once  disappears.    At  the  same  early  time,  the  muscles  show 
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.signs  of  wasting,  tlie  most  noticeable  instance  being  the 
flattening  of  the  bnttock,  with  ol)Htei-ation  of  the  ghiteal  fold. 
If  there  is  much  effusion,  it  may  be  felt  as  fulness  in  the  groin. 
In  the  later  stages  these  signs  become  more  pronounced.  With 
destruction  of  the  cartilage,  "starting  pains  "  come  on;  and 
the  muscle  atrophy  is  greater.  Yielding  of  the  ligaments  and 
tendons  alters  the  attitude,  and  the  leg  becomes  flexed, 
adducted,  and  inverted.  This  is  aided  })y  the  position  taken 
up  in  bed,  when  the  patient  lies  on  the  sound  leg,  and  the 
other  falls  over  it  ;  and  by  the  \ise  of  crutches,  where  this 
position  helps  to  keep  the  foot  off"  the  ground.  The  result  is 
apparent  shortening  :  l)ut  with  nuich  erosion  of  the  V)one,  real 
shortening  takes  place,  and  the  trochanter  may  take  up  a 
position  above  Nekton's  line.  Spread  of  the  disease  may  cause 
''white  swelling"  of  the  hip,  and  in  still  later  stages,  abscess- 
and  sinus-formation,  often  followed  by  pyogenic  infection  and 
hectic  fever. 

Diagnosis  may  be  difficult,  if  the  signs  are  not  w'ell  marked. 
The  conditions  most  likely  to  be  confused  with  tuberciilosis  of 
the  hip  are  : — 

Growing  pains  :  which  are  not  increased  by  movements,  and 
suV)side  with  rest. 

Rheumatism :  the  pain  flitting,  and  generally  subdued  by 
salicylates,  and  other  signs  of  rheumatism  being  present,  such 
as  heart  lesions,  chorea,  etc. 

Sciatica  and  neuralgia  :  rare  in  childi-en  in  the  absence  of 
some  pressure  cause,  such  as  iujury  or  tumour. 

Hysterical  joint,  sinuilating  in  many  ways  tubercle  of  the 
hip :  but  generally  not  completely,  movements  being  often 
possible,  while  the  patient's  attention  is  distracted. 

Acate  synovitis  and  osteomyelitis  :  more  acute,  with  fever  and 
severe  constitutional  disturbance. 

Sacra-iliac  disease  :  the  pain  not  being  increased  by  move- 
ments of  the  joint. 

Fracture  and  dislocation  with  effusion  and  swelling,  l)ut  no 
history  of  accident:  the  swelling  subsiding  and  allowing 
diagnosis  of  the  injury  to  be  made. 

Appendicitis  with  pain  referred  to  the  hip,  and  increased  on 
extension  of  the  thigh  by  dragging  on  the  psoas  and  iliacus 
muscles  :  but  not  increased  by  flexion  or  rotation. 

Inflamed  glands  in  the  groin  :  the  pain  diminishing  or  not 
increased,  on  relaxation  of  the  tissues  by  flexing  the  thigh. 
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Congenital  dislocation  of  the  hip,  and  co,m  vara,  with  dis- 
placement upwards  of  the  trochanter :  tlie  former,  showing- 
great  mobility;  the  latter,  free  adduction  ;  and  both,  no  pain 
on  pressure. 

Infantile  parali/sis,  with  impaired  mobility  from  atrophy  of 
the  muscles  :  but  no  pain  on  pressiu-e. 

Fsoas  aljscess,  when  fairly  acute  :  the  pain  being  generally 
confined  to  the  back,  and  other  signs  of  spinal  curvature  being 
present,  while  the  joint  is  movable,  except  in  some  degree  on 
account  of  the  swellino-. 

Sarcoma  near  the  joint,  with  swelling  and  pain,  is  sometimes 
difficult  to  diagnose  :  but  its  growth  is  more  rapid. 

Charcot's  disease  and  arthritis  deformans  :  unusual  at  the 
age  when  hip-joint  disease  is  prevalent. 

Prognosis  in  tuberculosis  of  the  hip  is  somewhat  unfavour- 
able ;  but  in  more  recent  years,  with  conservative  treatment  at 
an  early  stage,  the  results  are  rather  better  than  formerly. 
The  best  results  are  o})tained  in  children  up  to  5  years  of 
age;  after  20,  tiie  prospects  of  cure  are  not  good.  The 
general  mortality  is  unfortunately  high  ;  death  occurring  from 
tul)ercle  of  internal  organs,  or  from  complications.  In  any 
case  the  course  is  slow,  and  it  is  often  a  matter  of  several 
years  till  cure  is  effected.  The  after-res\dts  of  successf\il 
treatment  consist  of  complete  cure  with  mobility  ;  or  more 
often,  sul)sidence  of  the  disease,  with  shortening  of  the  limb 
from  destruction  of  ])one,  and  wdth  ankylosis,  which  is  usually 
fibrous  but  fairly  complete,  and  rarely  bony.  If  care  is  not 
taken,  there  is  apt  to  be  nnich  deformity,  fixation  of  the  le<>- 
in  bad  position,  and  curvature  of  the  npine  (lordosis  and 
scoliosis)  to  compensate  for  shortening  and  flexion. 

Treatment. — The  local  treatment  should  at  first  be  con- 
ser\'ative,  and  for  this  comjdete  rest  is  necessary.  The  patient 
should  be  kept  in  bed  till  pain  or  rise  of  temperature  are 
no  longer  excited  by  gentle  movements  or  pressure;  while 
traction  is  made  on  the  leg  by  weight  and  pulley.  The 'weight 
nnist  be  just  enough  (6-12  ll)s.  in  children) 'to  prevent  the 
nuiscles  from  contracting  and  pi-oducing  "  starting  pains."  Verv 
slight  separation  of  the  bones  will  prevent  them  from  rubbing  on 
one  another,  and  healing  takes  place  much  more  rapidly  tlian 
when  they  are  in  contact.  The  direction  of  traction  should  be 
that  of  extension  of  the  thigh  and  a  little  abduction.  If  the 
thigh  is  already  in  a  bad  position,  it  is  better  to  correct  it 
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gradually,  by  first  adapting  the  direction  of  traction  to  that  of 
the  limb,  and  altering  it  a  little  every  day,  until  a  suitable 
position  is  reached.  In  resistant  cases,  tenotomy  may  be 
employed  to  release  contracted  tendons  and  ligaments ;  but  no 
violence  should  ever  be  used.  In  the  case  of  young  children, 
this  extension  may  be  carried  out  by  using  a  double  long 
splint  joined  together  by  cross-bars,  and  reaching  on  each  side 
from  tiie  axilla  to  beyond  the  sole ;  such  a  splint  as  Bryant' n 
is  specially  useful,  as  there  is  a  movable  foot-piece  with  a 
mechanism  for  extension.  The  child  is  fastened  in  this 
apparatus,  and  body  and  thighs  remain  fixed  in  one  rigid  ])iece. 
Tliis  prevents  him  from  rolling  about  in  bed,  and  permits  the 
nurse  to  keep  the  parts  about  the  perinemn  clean  and  dry  with 
ease.  In  addition,  it  allows  him  to  be  carried  out  into  the  fresh 
air,  a  matter  of  great  moment. 

Counter-irrUation  by  inunction  of  soft  soap,  iodine,  mercury, 
and  hot  or  cold  applications,  are  probably  of  little  use  ;  l)ut 
actual  cautery  round  about  the  trochanter  is  sometimes  of 
value  in  relieving  severe  pain. 

Amhvlatory  treatment,  hy  which  the  patient  can  move  about 
on  criitches,  without  using  the  affected  leg,  should  be  com- 
menced as  soon  as  the  pain  and  tendeiniess  have  disappeared. 
For  this  purpose,  Thomas^'s  hvp-qdint  is  very  useful.  It 
consists  of  a  rod  of  iron  fitted  to  the  back  of  the  body  and 
thigh,  reaching  from  the  shoulder  to  the  ankle,  and  gripping 
by  means  of  transverse  rings  the  chest,  the  thigh,  and  the  ankle, 
which  are  thus  kept  in  a  rigid  line.  A  patten,  two  inches  or 
so  high,  is  worn  on  the  sound  foot,  and  the  other  is  allowed  to 
swing  free.  To  prevent  the  splint  from  slipping  round,  a 
double  Thomas's  hi^^sj^lint  is  effective.  Here  the  other  splint 
reaches  only  to  the  thigh,  and  the  somid  leg  has  the  use  of  the 
knee.  The  same  effect  may  be  got,  and  in  young  children  some- 
times more  easily,  by  encasing  the  body,  pelvis,  thigh,  and  leg  in 
plaster-of-Paris,  which  may  be  reinforced  with  wire  or  strips  of 
tin  or  aluminimn.  Other  splints  of  the  same  nature  made  of 
celluloid,  aluminium,  etc.,  are  quite  as  effective,  but  expensive. 
Whatever  apparatus  is  employed,  it  must  be  worn  until  all  pain 
jmd  tenderness  are  gone,  and  the  patient  can  bear  firm  thumping 
on  the  trochanter  or  the  heel,  when  it  should  be  left  off  altogether. 

Operative  Treatment. — If  there  is  "tubercular  suppura- 
tion," in  most  cases  the  pus  should  be  let  out,  either  by 
aspiration,  with  or  without  sul)sequent  injection  of  iodoform 
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eimilsion,  ov  by  incision.  In  the  latter  case,  the  aV)scess  walls 
may  be  scraped  and  flushed  out  with  sterile  fluid,  and  the 
cavity  filled  with  iodoform  emulsion,  and  then  sewed  uj). 
At  the  same  time  any  sequestrum  should  be  scraped  out, 
and  all  visible  tubercle  removed.  Thus,  if  any  open  operation 
is  required,  it  is  better  to  expose  the  joint  freely  at  once,  and 
perform  arthrectomy,  with  the  least  possible  damage  to  the 
undiscased  parts.  The  head  should  not  be  excised  unless  it 
be  quite  destroyed  ;  and  care  must  be  taken  in  curetting  the 
acetabulum  not  to  penetrate  into  the  pelvis.  It  sometimes 
happens  that  the  tubercular  focus  is  confined  to  the  neck,  where 
it  may  )>e  reached  by  boring  through  the  trochanter,  and 
removing  it  without  opening  the  joint  cavity  ;  but  the  oppor- 
tunities for  this  are  rare.  If  there  are  many  sinuses,  pyogenic 
infectiou,  disease  of  the  kidneys,  or  signs  of  increasing  toxaeniia 
or  exhaustion,  it  may  be  necessary  to  disarticidate  the  limb  at 
the  hip,  in  oi'der  to  save  life. 

If  ankylosis  takes  place,  the  position  to  be  finally  attained  is 
that  of  slight  flexion  and  considerable  abduction.  This  allows 
of  comfort  in  sitting;  and  by  tilting  of  the  pelvis,  and  the  nse 
of  a  patten,  a  great  amount  of  the  shortening  may  be  overcome. 
Ill-fitting  apparatus,  or  untreated  disease,  may  cause  too  much 
flexion,  or  inversion  ;  this  may  be  corrected  if  necessary  by 
osteotomy  through  the  neck  {Adams),  or  below^  the  trochanters  ; 
but  unless  the  bad  position  interferes  wath  the  patient's  occupa- 
tion, it  is  often  better  not  to  correct  the  deformity. 

The  knee  joint,  from  its  exposed  position,  is  very  liable  to 
diseases  as  well  as  injuries.  It  is  the  common  site  of  acnte 
and  chronic  synovitis,  both  simple  and  infective,  of  osteo- 
;irthritis,  rheumatism,  and  hydrops  articuli. 

Tuhermlosh  also  is  common.  It  arises  about  equally  in  the 
syuovial  meml)rane  and  bone  (patella,  femur,  or  tibia,  or  simul- 
taneously in  more  than  one  bone).  There  is  often  a  history  of 
injury,  which  may  V)e  (piite  slight.  The  disease  is  limited  by 
the  capsule,  and  unless  suppuration  takes  place  it  does  not 
spread  into  the  surrounding  tissues.  Further,  if  the  patella 
becomes  fixed  to  the  femur  at  an  early  stage,  the  upper  part  of 
the  synovial  sac  beneath  the  quadriceps  tendon  may  be  shut  oft' 
from  the  rest  of  the  joint,  and  either  division  may  heal,  while 
the  other  progresses  to  destruction. 

Symptoms. — There  is  pain  and  restriction  of  movements, 
followed  usually  by  hydrops,  which  causes  bulging  at  the  sides 
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of  the  patella,  with  fluctuation  and  "floating  of  the  patella  " 
{i.e.  the  patella  is  i-aised  by  the  fluid  from  its  nonnal  jjosition 
in  contact  witli  the  femur,  and  can  be  felt  im])inging'  on  it 
oidy  on  firm  jjressure).  There  is  usually  more  thickening  of 
the  ca^jsule  than  in  sim])le  synovitis,  loose  bodies  are  frequently 
felt,  and  the  knee  feels  warmer  than  the  nonnal.  If  the  disease 
progresses,  ''white  swelling"  develops;  and  fluctuation  gives  wav 
to  doughiness,  and  "floating"  disappears.  Mobility  becomes 
still  more  restricted,  and  in  the  fungating  stage  there  is  fixa- 
tion,^ Avith  partial  flexion  of  the  leg,  and  sometimes  subluxation. 

The  disease  progresses,  as  elsewhere,  to  abscess-foi-mation, 
unless  a  cure  is  effected. 

Treatment,  as  in  other  joints,  is  at  first  by  fixation,  most 
conveniently  by  plaster-of-Paris  applied  from  the  hip  to  the 
ankle  or  foot.  This  permits  of  ambulatory  treatment  as  soon 
as  the  more  acute  symptoms  are  relieved  by  extension. 
Thomas's  knee-splint,  may  be  used  for  the  same  purpose  ;  it  con- 
sists of  two  stout  iron  rods,  fixed  at  the  upper  end  to 
opposite  sides  of  an  oval  ring  embracing  the  thigh,  and  resting 
against  the  ischial  tuberosity,  and  at  the  other  end  by  a 
cross-bar  below  the  heel.  The  splint  is  fixed  to  the  leg  by 
broad  leather  bands,  and  it  may  be  fitted  with  various  forms 
of  foot-pieces  on  which  to  walk.  A  patten  is  worn  on  the 
sound  foot  to  keep  the  pelvis  level,  and  the  patient  can  move 
about  with  a  stick,  walking  on  the  sound  leg  and,  through  the 
medimn  of  the  splint,  on  the  ischial  tuberosity  of  the  diseased 
side.  Contracture  and  bending  of  the  knee  should  be  previously 
corrected.  The  knee  is  a  favourable  joint  for  iodoform  injec- 
tion and  Bier's  congestive  treatment. 

Operative  Treatment.  — If  the  joint  has  to  be  opened  for  the 
removal  of  pus,  it  is  generally  found  to  be  more  extensively 
diseased  than  the  external  appearance  would  suggest  j  and 
arthrectomy  of  some  degree  is  often  required.  As  this  results 
in  fibrous  or  only  partially  bony  ankylosis,  it  is,  in  most  cases, 
as  well  to  j)erform  an  excision  at  once.  This  is  done  l)y  i-emov- 
ing  a  slice  from  the  femur  and  tibia,  and  so  getting  complete 
bony  union.  Any  deep  focus  in  the  bones  may  be  scooped 
out,  and  the  cavity  filled  with  iodoform  paste.  The  patella  is 
generally  removed,  as  it  rarely  escapes  being  diseased.  The 
flat  ends  of  the  liones  may  be  pegged  together  with  steel  nails 
or  staples,  to  prevent  displacement.  The  incision  may  be 
curved  downwards  or  upwards,  either  of  which  gives  free  access 
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to  the  whole  of  the  joint ;  but  in  cases  where  it  is  doubtful  if 
a  full  excision  will  be  necessary,  a  ])er]jendicular  incision  nuiy 
be  made  at  the  side  of  the  patella  ;  and  if  the  state  of  the  joint 
is  found  to  be  more  serious,  this  may  be  extended  by  curving 
it  round  the  tubercle  of  the  tibia,  which  is  then  chiselled  off", 
along  with  its  attached  ligamentum  patelhe.  In  this  way  the 
quadriceps  nuiscle  retains  its  attachment  as  long  as  it  is 
usefnl,  and  the  tubercle  may  be  replaced  after  the  excision  is 
completed.  In  children  especially,  a  slight  splint  should  be 
worn  at  the  knee,  for  many  months,  to  prevent  later  bending 
of  the  knee.  This  may  occur  either  from  yielding  of  the  soft 
bones,  or  from  unequal  growth  at  the  epiphysial  line. 

The  ankle  joint  may  be  affected  with  pyogenic  or  gonor- 
rha^il  arthritis,  Charcot's  disease,  or  with  chronic  synovitis  and 
neuralgia,  the  result  of  injury. 

Tuberculosis  in  the  ankle  and  tarsal  joints  is  common  in 
adults  as  well  as  in  children.  It  begins  either  in  the  bones,  or 
(1  in  3)  in  the  synovial  membrane.  The  symptoms  are  pain  ou 
pressure  of  the  weight  of  the  body,  limping,  and  loss  of  the 
natural  spring  of  the  foot.  At  the  ankle,  the  effusion  causes 
bulging  at  the  sides  of  the  tendo  Achillis  and  to  some  extent 
in  front  of  the  joint.  In  the  tarsal  joints,  there  is  swelling 
over  the  dorsum,  and  the  tendons  may  be  displaced  or  involved 
in  the  disease. 

Treatment. — Conservative  treatment  should  be  adopted  at 
first ;  but  if  it  is  unsuccessful  after  two  months'  trial,  operative 
measures  ai'c  called  for,  as  the  disease  is  apt  to  spread  rapidly. 
In  children,  it  is  often  sufficient  to  curette  aw^ay  all  the 
visibly  diseased  parts,  even  if  this  has  to  be  repeated  several 
times.  In  adults,  ho\ve\-er,  partial  operations  rarely  give  good 
functional  results  j  and,  as  it  is  important  that  the  patient 
should  get  the  use  of  his  leg  as  soon  as  possible,  a  more  com- 
plete resection  or  an  amputation  is  generally  necessary. 

Metatarsalgia  is  a  boring  pain  in  the  foot  at  the  third  and 
fourth  metatarso-phalangeal  joint.  It  is  supposed  to  be  due 
to  pressure  on  the  interdigital  nerves.  It  is  often  present 
in  fiat-foot ;  but  is  sometimes  associated  with  w'earing  badly- 
fitting  boots. 

Treatment. — It  disappears  with  rest,  and  is  often  relieved 
or  prevented  from  returning,  by  wearing  a  flat-foot  pad  on  the 
inner  side  of  the  boot.    In  obstinate  cases,  the  head  of  the 
fourth  metatarsal  bone  may  be  excised. 


CHAPTEE  VII. 


DISEASES    OF    THE  SKIN. 

Certain  diseases  of  the  skin  must  Le  considered  from  a 
surgical  standpoint.  AVhen  the  skin  is  affected  with  any 
disease  of  an  inflammatory  nature,  the  microbes  in  the  region 
of  the  wound  become  immensely  increased  in  numbers ;  and 
for  this  reason,  operation  wounds  made  in  those  localities 
are  specially  liable  to  suppuration,  at  least  in  the  superficial 
layers,  stitch  abscesses  being  a  common  result.  If,  therefore, 
an  operation  is  to  be  performed  on  such  a  diseased  skin,  it  is 
wise  to  delay  operating  Avhen  that  is  possible  until  the 
inflanuiiation  has  been  relieved  by  soothing  ointments.  If 
immediate  operation  is  imperative,  the  skin  should  be 
thoroughly  scrubbed  with  hot  soap  and  water,  then  with 
turpentine  and  alcohol,  and  the  part  well  stained  with  tincture 
of  iodine,  which,  though  very  irritant,  is  a  strong  disinfectant. 
After  a  minute  or  so,  the  excess  may  be  washed  oft'  with 
alcohol.  At  the  end  of  the  operation,  the  inflamed  skin 
may  be  painted  over  with  a  saturated  solution  of  picric  acid, 
which  forms  a  dry  skin  over  the  surface.  The  dressing  used 
for  such  a  wound  must  always  be  an  absorljent  one,  "never 
a  "  sealed  "  dressing,  and  it  must  be  changed  frequently. 

Tattoo  Marks. — It  is  sometimes  desirable  to  remove  tattoo 
marks,  especially  those  on  the  face,  caused  by  the  entrance  of 
particles  of  dark  sand,  gunpowder,  and  the  like,  in  connection 
Avith  Avounds  or  scratches.  To  prevent  tattooing,  all  Avounds 
of  the  face  should  be  completely  cleared  of  such"  particles,  by 
scraping  Avith  a  bhnit  spoon  and  gauze,  if  necessary  using  an 
anaesthetic.  If  the  foreign  bodies  are  already  embedded  in  the 
skin,  it  is  sometimes  advisable  to  encourage  superficial  suppui-a- 
tion,  in  the  hope  that  they  may  be  discharged.  For  this 
purpose  a  dressing  of  soda  and  soap  is  applied  on  a  piece  of  lint, 
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and  bound  in  place  for  a  day  or  two.  There  may  l)e  consider- 
able cicatrisation,  but  that  is  less  unsightly  than  the  tattoo. 
Deep  tattoos  can  only  be  removed  by  free  cautery  or  excision. 

Boils  {  furuncules)  are  localised  suppurations  in  the  deeper 
layers  of  the  corium,  commencing  in  a  hair  follicle ;  the  active 
cause  l)eing  staphylococci.  Tliey  are  apt  to  come  out  in  crops, 
in  people  who  are  predisposed  to  them  by  overwork  or 
worry,  over-  or  under-feeding,  bad  hygiene,  or  dirty  condi- 
tions. The  most  common  sites  are  the  back  of  the  neck, 
where  the  collar  rubs,  and  tiie  buttock  ;  but  they  appear  also 
in  the  auditory  meatus,  the  nose,  and  the  eyelids  (sti/e). 
Doctors  are  apt  to  suffer  from  boils  on  the  hands  ;  and  here  the 
chief  method  of  infection  is  scrubbing  the  soUed  hands  with  a 
hard  nail-brush,  so  that  the  fibres,  even  if  sterilised,  pierce  the 
skin  with  a  minute  wound  and  carry  in  infection  from  the 
more  superficial  parts  of  the  cuticle.  The  indiscriminate  use 
of  strong  antiseptics  on  hands  which  are  not  naturally  tolerant, 
greatly  increases  this  liability.  The  symptoms  of  boils  are 
familiar  to  all, — small  painful  spots  surrounded  by  zones  of 
redness  and  extreme  tenderness.  The  centi'al  part  "  points  " 
in  the  course  of  three  or  four  days,  as  a  white  spot  in  the 
thinned  skin. 

Treatment. — As  they  are  extremely  painful,  all  constrictions 
should  be  removed  to  give  relief.  Very  small  boils  may  sub- 
side and  disappear  ;  but  usually  they  go  on  to  the  point  of 
bursting.  Unfortunately,  they  occur  frequently  in  places 
where  the  skin  is  very  tough,  and  they  should  therefore  be 
incised  with  a  sharp  l)istoury,  as  soon  as  they  begin  to  show 
pointing.  After  evacuation,  they  should  be  dressed  with 
warm  moist  antiseptic  lint,  to  relieve  pain  and  tension,  and 
to  keep  the  discharge  from  infecting  the  surrounding  skin 
and  so  giving  rise  to  a  crop.  For  this  reason,  all  household 
poultices  should  be  banned.  Yeast,  taken  internally,  either  as 
an  emulsion,  or  preferably  in  the  form  of  fermenting  V)eer  or 
porter,  is  said  to  have  an  antibacterial  effect  on  staphylococci ;  in 
the  latter  way,  at  all  events,  it  often  has  a  good  "  tonic  "  effect. 

A  carbuncle  begins  in  a  similar  way  to  a  l)oil  •  but  it  is  of  a 
more  malignant  nature,  as  it  implies  a  certain  amount  of  slough- 
ing of  the  skin,  and  has  a  much  greater  tendency  to  spread. 
It  does  not  form  such  a  conical  swelling ;  and  the  skin,  instead 
of  pointing  at  the  middle,  l)reaks  down  in  several  spots,  and 
the  central  part  sloughs.    The  surrounding  tissues  are  in- 
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tiltmted  ;iud  tender,  and  the  skin  is  often  undermined  at  its 
edges.  The  constitutional  efiects  are  sometimes  pronounced  in 
the  earlier  stages  until  the  discharge  is  relieved.  Sometimes 
the  disease  is  so  severe  that  the  patient  may  die  of  septicemia 
or  pvccmia. 

Treatment. — Incisions  should  be  made  into  the  central  ])art, 
and  all  the  dead  skin  cut  away  with  scissors.  The  soft, 
sloughing  tissue  helow  it  may  be  scraped  with  a  spoon,  and 
swabbed  with  pure  carbolic  acid  ;  but  it  is  safer,  and  probably 
just  as  efficient,  simply  to  irrigate  the  wound,  and  pack  it 
thoroughly  with  iodoform  gauze.  Over  this,  however,  may 
be  placed  a  large  hot  antiseptic  dressing  to  encourage 
ef}usion.  As  the  disease  spreads,  all  sloughs  must  1)6  re- 
moved piecemeal.  Constitutional  treatment  in  these  cases 
is  important,  as  carbuncles  seldom  occur  except  in  persons 
who  are  "run  down.'' 

Onychia  is  inflammation  of  the  nail  ])ed,  and,  if  neglected, 
it  is  apt  to  spread  to  the  neighbouring  pulp  of  the  finger 
{parom/chia),  and  from  that  to  the  tendon  sheaths  {thecal 
abscess).  It  may  arise  from  septic  injuries,  or  from  slight 
lacerations  at  the  sides  of  the  nails  ("torments")  becoming 
infected,  and  amongst  surgeons  it  is  apt  to  arise  in  the  course 
of  operating  on  purulent  cases.  The  end  of  the  finger  becomes 
swollen,  and  the  throbbing  pain  is  intense.  A  pale  area  can 
generally  be  seen  beneath  the  nail,  and  a  drop  of  pus  may  be 
squeezed  out.  The  lymphatics  of  the  forearm  are  outlined  in 
red,  and  the  elbow  and  axillary  glands  are  enlarged. 

Treatment. — The  nail  should  be  twisted  off  by  strong 
force})S  as  soon  as  possible,  and  the  part  dressed  with  anti- 
se})tic  dressings,  warm  and  moist  at  lirst,  to  relieve  tension 
and  pain.  Should  the  disease  spread  to  the  tendon  sheaths, 
it  must  be  treated  as  on  page  147  {v.  Teno-si/novitis). 

Corns  are  thickenings  of  the  corium,  the  outer  layers  of 
which  become  horny,  and  the  inner  growing  ones  (the  core) 
consequently  compressed,  giving  rise  to  pain  and  extreme 
tenderness,  and  usually  surrounded  l)y  a  zone  of  inflamma- 
tion. Corns  occur  chiefly  on  the  outer  edges  of  the  toes 
and  feet,  and  are  caused  by  prolonged  intermittent  pressure 
of  tight  or  badly-fitting  boots.  They  occur  also  as  soft  corns 
between  the  toes.    In  other  parts  of  the  body  they  are  rare. 

Treatment. — The  corn  may  be  softened  by  bathing  it  with 
warm  water  and  soda,  and,  after  drying,  it  shoidd  be  painted 
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with  a  solution  of  salicylic  acid  in  collodion.  This  loosens 
the  superficial  layers  of  "the  epithelium,  and  they  come  oft'  as 
a  flat  scab.  The"'  process  is  repeated  until  the  core  disappears 
and  the  skin  seems  noraial.  A  quicker  way  is  to  pare  oft" 
slices  with  a  razor  until  the  core  is  reached,  when  it  may  he 
scooped  out.  Corns  may  be  easily  kept  down  by  rubl)ing  the 
surface  nightly  with  pumice  stone.  Soft  corns  should  l)e 
treated  with  salicylic  acid,  and  the  surfaces  kept  from  touch- 
ing by  separating  them  by  small  pieces  of  absorbent  wool. 

Warts  (verrKCie)  are  papillomas  of  the  skin.  The  simple 
warts  (y.  i'u/(/ares)  of  children  are  usually  multiple,  and  are 
seen  chiefly  on  the  hands.  They  are  generally  branched,  but 
may  be  flat  and  sessile.  Their  origin  is  obscure,  but  probably 
they  are  due  to  irritation  of  some  kind.  They  are  apt  to 
disappear  quite  suddenly  ;  and  this  fact  accounts  for  the 
former  belief  in  spells,  and  the  credit  now  given  to  many 
druixs  for  eft'ecting  their  cure. 

Treatment.— The  best  method  is  to  touch  them  daily  with 
glacial  acetic  acid,  applied  with  a  piece  of  stick. 

Keloid  is  a  hypertrophied  condition  of  the  skin,  which 
appears  in  some  predisposed  people  as  a  result  of  injury  to  the 
skin,  especially  in  those  subject  in  some  way  to  tuberculosis. 
If  it  occurs  in  the  line  of  a  wound,  it  is  often  spoken  of  as 
false  keloid,  but  apparently  the  process  is  the  same  as  in  the 
idiopathic  form.  I'athologicall}',  it  consists  of  granulations 
with  an  excess  of  fibrous  tissue  ;  it  resembles  an  avascular 
Hbroma. 

Treatment.  -Excision  of  the  swelling  or  scar  is  followed  by 
a  recurrence  in  the  same  place,  and  re-excisions  only  lead  to 
further  recurrences.  X-rays  and  high-frequency  currents  have 
been  tried  with  success  in  some  cases,  but  without  any  good 
results  in  others.    The  least  unsatisfactory  treatment  is  time. 

Lupus  vulgaris  is  tuberculosis  of  the  skin,  slow  in  growth 
and  refractory  to  treatment.  It  starts  most  commonly  on  the 
ala  of  the  nose,  and  spreads  to  the  point  and  the  adjacent 
areas  of  the  cheeks  ;  but  it  may  attack  the  skin  at  any  other 
point.  Pathologically,  it  consists  of  small  tubercles  in  the 
deeper  layers  of  the  corium,  which,  like  tubercles  in  other 
tissues,  are  surrounded  by  a  zone  of  inflammation,  and  tend 
to  caseate  in  their  central  parts.  The  result  of  this  is  to 
produce  ulceration  of  the  surface,  which  may  penetrate 
deeply  and  destroy  large  parts  of  the  nose  and  cheeks,  some- 
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times  spreading  to  the  palate,  fauces,  etc.  In  favoiirable 
cases,  tlie  central  parts  atrophy  \vithout  much  destruction 
of  the  underlying  tissues,  and  cicatrisation  takes  place.  But 
even  in  such  cases,  reci'udescences  are  not  uncommon,  after 
an  apparently  complete  cure. 

Treatment  is  described  in  the  section  on  the  face. 


SECTION  III. 


INJURIES  AND  DISEASES  OF  SPECIAL 

REGIONS. 


CHAPTER  I. 

INJURIES  AND  DISEASES  OF  THE  HEAD. 

INJURIES  OF  THE  SCALP. 

Contusions  of  the  scalp  often  result  in  much  extravasation 
of  blood,  owing  to  its  great  vascularity.  When  purely 
subcutaneous,  these  are  usually  small  and  of  little  miportance, 
as  they  are  rapidly  absorbed.  Subaponeurotic  hematoma 
{cephalhematoma)  may,  however,  give  rise  to  difficulty  in 
diagnosis,  especially  if  there  are  cerebral  symptoms  present. 
The  central  part  of  the  hsematoma  is  soft,  while  the  outer  edge 
is  sometimes  so  hard  from  the  clotting  of  the  blood,  that  it 
feels  like  the  edge  of  a  depressed  fracture  ;  but  if  the  finger 
is  kept  pressing  on  it  for  some  time,  it  soon  forms  a  pit  in  the 
hard  edge.  The  so-called  ca,put  succedaneum  of  new-born 
infants  fs  a  circumscribed  area  of  oedema,  and  sometimes  of 
extravasation,  produced  by  prolonged  pressure  of  the  uterine 
walls  on  the  scalp,  except  where  they  are  not  in  contact  (at  the 
OS  uteri),  and  where  the  swelling  consequently  appears. 

Treatment. — In  most  cases  no  operative  treatment  is 
necessary.  If  there  is  great  distension,  however,  the  swelling 
may  be  punctured  ;  if  bleeding  continues,  a  free  incision  should 
be  made,  and  the  bleeding  point  stopped. 

Wounds  of  the  scalp  usually  penetrate  to  the  pericranium  ; 
but  large  parts  of  the  scalp  can  be  torn  away  by  machinery 
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ucciilciits,  without  injury  to  that  iiiemln-ane.  Blows  on  the 
lieacl  made  with  a  bhiiit  instrument  often  produce  linear 
wounds  like  those  made  with  a  knife.  From  the  circumstances 
of  their  occurrence,  many  scalp  wounds  are  lacerated  and 
become  contaminated  with  gross  dirt,  and  are  liable  to  sepsis  ; 
but  if  they  can  be  kept  aseptic,  they  heal  readily,  in  spite  of 
extensive  bruising  and  tearing,  owing  to  the  verv  free  blood- 
supply. 

Treatment. — The  skin  round  the  wound,  and  in  large 
wounds  the  whole  scalp,  should  be  shaved,  the  fatty  secretion 
removed  with  turijentine  or  ether,  and  the  surface  washed  with 
alcohol.  The  wound  itself  should  be  cleaned  with  tufts  of 
gauze,  and  rinsed  out  with  saline  solution.  All  ha;morrhage 
must  be  accurately  stopped  ;  but  it  is  difficult  to  apply  artery 
forceps  to  the  vessels  in  the  edges  of  the  scalp,  as  they  retract 
nito  the  dense  tissue,  and  it  is  sometimes  necessary  to  pass  a 
suture  with  a  needle,  penetrating  the  scalp  and  including  the 
vessel  in  the  stitch.  Clean  incised  wounds  in  which  little 
secretion  is  expected  should  Ix-  sutured.  Lacerated  and 
especially  dirty  wounds  should  be  packed  with  strips  of 
iodoform  gauze,  and  the  dressing  changed  before  it  becomes 
saturated  with  discharge.  The  edges  of  the  scalp  wound 
should  be  approximated  by  a  few  sutures,  to  prevent  undue 
retraction. 


DISEASES  OF  THE  SCALP. 

The  scalp  is  liable  to  various  skin  diseases,  which  need  not 
be  discussed  here.  ErysiiA^  and  cellulitis  in  the  scal]j, 
however,  are  more  dangerous  than  elsewhere,  on  accoiuit  of 
the  free  communication  of  the  superficial  vessels  with  the  brain 
and  its  membranes,  and  the  possibility  of  infection  passing 
directly  inwards. 

Tumours  of  the  scalp  arc  rare,  with  the  exception  of  simple 
and  cavernous  angiomata,  which  are  fairly  common  in  this 
region.  These  should  be  excised  for  preference,  and  their 
removal  may  \)Q  carried  out  with  but  little  hasmorrhage  if  a 
rubl)er  l)and  is  fastened  round  the  head  as  a  tourniquet. 

Sebaceous  cysts  {vh'hh)  occur  most  frequently  in  the  scalp. 
They  are  either  single  or  multiple,  and  are  caused  by  retention 
of  sebaceous  matter  in  the  ducts  and  hair  follicles.  They 
produce  roiuided,  flattened  protuberances,  varying  in  size  from 
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that  of  a  pea  to  that  of  an  orange,  or  hirger.  The  skin  over 
them  becomes  thinned,  bhiish,  and  dennded  of  hair.  Ownig  to 
the  tension  in  the  dense  scalp,  the  smaller  ones  are  liard,  but 
they  become  softer  as  they  increase  in  size. 

Treatment.  — After  disinfecting  the  skin  about  the  swelling,  a 
knife  should  be  plunged  into  its  base  and  made  to  cut  outwards, 
dividing  it  into  two  parts,  which  are  then  held  apart.  The 
capsule"  of  the  cyst  on  each  side  is  seized  at  the  base  with  a 
forceps  and  pulled  out,  or,  if  adherent,  dissected  away.  The 
wound  should  not  be  sealed,  as  infective  secretion  is  apt  to  be 
pent  np,  but  closed  with  one  or  two  sutures  after  bleeding  is 
stopped,  drained,  and  a  light  absorbent  dressing  applied.  This 
method  is  as  efficient  as  the  more  tedious  one  of  dissecting  o\it 
the  cyst  from  above,  withont  opening  it  purposely,  especially  as 
the  sac  so  often  bursts  during  the  process. 

INJURIES  OF  THE  SKULL. 

injia-ies  of  the  head  may  occur  before  or  during  birth,  and 
may  cause  temporary  or  permanent  deformities  of  the  skull. 
These  are  generally  confined  to  overriding  of  the  parietal  bones, 
or  dejyressiom  in  the  parietal  or  frontal  bones.  The  former 
generally  disappear  naturally,  and  only  in  rare  instances  are 
the  venous  sinuses  torn.  The  latter  are  apt  to  be  overlooked 
until  after  some  days,  when  the  swelling  has  subsided. 

Treatment. — In  ordinary  cases  tlie  sknll  may  be  gently 
kneaded  with  the  hands  with  the  object  of  restoring  the  normal 
shape.  As  a  rule,  there  is  no  functional  disturbance  from  the 
deformities,  and  only  in  cases  where  there  is  paralysis  or  other 
result  is  any  operative  measure  called  for.  Shonld  signs  of 
pressnre  arise,  the  depression  can  oi'ten  be  removed  by  inserting 
a  bone  elevator  beneath  it  through  a  small  opening  and  lever- 
ing it  np  ;  wdiile  in  well-ossified  sknlls,  a  trephine  opening  may 
have  to  be  made.  Well-marked  circular  depressions  may  be 
treated  t)y  applying  a  large  trephine,  removing  the  disk,  and 
replacing  it  upside  down  {Nicoll). 

Contusions  of  the  skull  may  cause  subcranial  haemorrhage, 
and  sometimes  give  rise  to  inflammatory  thickening  or  to  a 
focus  of  suppuration.  The  latter  is  dne  doubtless  to  infection 
throngh  some  nnrecognised  channel. 

Wounds  of  the  skull  may  be  included  amongst  contusions 
or  fractures,  according  to  their  nature.    Non-penetrating  wounds 
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arc  not  of  any  special  importance  apart  from  the  dangers 
inherent  in  wounds  of  bone  along  with  the  soft  parts.  Small 
jninctured  or  incised  wounds  of  the  skull  present  a  narrow  pit 
or  a  furrow  on  the  outer  table,  while  the  inner  table  is  bulged 
inwards  and  forms  a  rounded  mound  or  ridge,  the  middle  part 
of  which  may  \)q  splintered.  In  this  way,  pressure  may  be 
exerted  on  the  cranial  contents,  or  spicules  of  bone  may  be 
broken  off  and  penetrate  the  brain.  Large  punctures\and 
gunshot  wounds  have  the  character  of  depressed  or  com- 
minuted fractures,  and  are  treated  as  such. 

Treatment, — -If  there  is  obvious  depression,  a  circular  piece 
of  bone  may  be  removed  by  a  trephine.  Any  weapon  or  foreign 
body  should  be  removed  if  accessible;  but  it  is  highly  in- 
advisable to  probe  for  bidlets  or  other  missiles  lying  deep  in 
the  skull.  In  many  cases  their  presence  does  no  harm  ;  and 
if  they  cause  any  irritation,  they  should  be  carefully  located 
by  means  of  X-rays  before  attempting  to  operate  for  their 
removal.  In  small  punctured  wounds  it  is  often  unnecessary 
to  do  more  than  heal  the  external  wound.  (See  also  Compound 
Fractures.) 

Fractures  of  the  skull  arc  caused  by  direct  violence,  e.q.  a 
blow  or  a  fall,  affecting  the  vault  ;  or  by  indirect  violence,  e.q. 
a  jar  from  falling  on  the  feet,  or  a  blow  on  the  lower  jaw  : 
fracture  of  the  base  often  arises  in  the  latter  way.  They  are 
divided  into  fissured,  commimited,  depressed,  gutter-  or  pond- 
shaped  fractures,  which  are  met  with  in  the  vault.  Fractures  of 
the  base  are  usually  fissured  ;  in  the  latter  variety,  the  bone 
is  simply  cleft  without  displacement,  and  presents  no  particular 
signs.  In  comminuted  fractures  some  of  the  fragments  are 
generally  depressed,  and  may  be  slid  under  the  other  bones,  or 
may  penetrate  into  the  brain  tissue.  In  gutter-  and  pond-frac- 
tures— a  further  stage  of  punctured  wounds  of  the  skull — the 
inner  table  may  be  splintered,  so  that  a  fragment  larger  in  size 
than  the  external  depression  is  separated  and  projects  inwards. 
This  is  due  rather  to  the  lines  of  stress  in  bending  the  skull 
inwards  with  a  blow,  than  to  any  special  property  of  the 
more  brittle  inner  table,  as  was  formerly  believed.  Fractures 
of  the  base  are  usually  continuations  of  fissures  in  the  vault, 
and  travel  round  the  skull  along  the  tracks  of  least  resistance, 
between  the  bony  buttresses  of  the  face,  the  ear,  and  the 
occiput.  They  may  be  produced  also  by  contre-coup,  i.e. 
force  transmitted  to  the  opposite  side  of  the  head,  by  travelling 
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round  the  skull  iu  various  lines  and  meeting  at  a  point.  The 
fissures  may  run  in  any  direction,  but  usually  confine  them- 
selves to  one  fossa.  Those  involving  the  frontal  sinus,  the 
cribriform  plate,  and  the  middle  ear  are  usually  compound, 
and  are  liable  to  all  the  dangers  of  compound  fractures.  Gun- 
shot fractures  are  often  produced  by  the  /jursHnf/  stress  of  the 
sudden  impact  of  the  bullet  on  the  rigid  cranial  cavity  filled 
with  the  semi-fluid  substance,  the  brain.  The  effect  is  to 
produce  such  an  injury  as  might  happen  from  the  use  of  an 
explosive  bullet. 

Symptoms. — Fissured  fractures  are  not  easily  detected,  and 
are  probably  often  overlooked.    When  exposed  in  the  depths 
of  a  wound,  the  lines  of  fracture  are  distinguished  from  the 
sutures  by  their  red  colour  due  to  haemorrhage,  and  sometimes 
by  the  presence  of  hairs  nipped  between  the  edges.    In  the 
absence  of  a  wound  or  depression,  it  is  not  necessary  to 
determine  their  presence  by  incision,  as  the  treatment  is  that 
of  concussion  or  other  complication  that  may  accompany  the 
injury.    Punctures  or  small  depressions  are  nearly  always 
compound,  and  need  not  be  suspected  unless  a  wound  or  large 
sulcus  is  present.     Depressed  fractures   of   some    size  are 
diagnosed  by  feeling  the  projecting  ridge  of  the  upper  bones 
{(•f.  Cephal-Jut'Diatoma) ;  but  no  undue  pressure  should  be  used, 
lest  the  movable  fragment  be  driven  inwards  :  when  compound, 
they  are  obvious.    Fractures  of  the  base  are  difficult  to  detect, 
except  by  the  resulting  effusion  of  blood,  cerebro-spinal  fluid, 
or  brain  matter,  or  V)y  interference  with  nervous  functions. 
Fracture  through  the  anterior  fossa  generally  leads  to  hajmor- 
rhage,   with    ecchymosis   under   the   conjunctiva  appearing 
after  24-36  hoiu-s  or  so,  and  spreading  from  l)ehind  forwards,  ■ 
often  accompanied  by  cxoi^hthalmos.    This  should  not  be  con- 
fused with  ecchymosis  of  a  black-eye,  which  appears  at  once, 
and  is  distributed  all  over  the  front  of  the  eye.    In  other  cases 
there  may  be  hfemorrhage  or  discharge  of  cerebro-spinal  fluid 
from  the  nose,  through  the  ethmoidal  plate,  or  extravasation 
at  the  back  of  the  pharynx.    In  some  rare  cases  particles  of 
brain-matter  have  been  discharged  from  the  nose.     In  the 
middle  fossa  the  petrous  bone  is  usually  involved,  and  the 
tympanum  is  often  fissured.    This  generally  causes  ruptin-e  of 
the  tympanic  membrane,  and  blood,  followed  l)y  cerebro-spinal 
fluid,  discharges  through  the  roof  of  the  cavity  and  out  of  the 
meatus.    This  may  be  distinguished  from  the  mucous  discharge 
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of  a  clironic  iiiflauiinatiou  of  the  middle  ear,  l)y  the  great 
quantity  of  the  fluid,  the  comparative  absence  of  albumen,  and 
the  excess  of  chlorides  in  it.  When  the  membrane  is  not 
ruptured,  the  discharge  may  take  place  through  the  Eustachian 
tube.  In  fractures  through  the  petrous  bone,  the  facial  nerve 
also  may  be  injured,  with  spasm  or  paralysis  following  it ;  or, 
less  commonly,  the  acoustic  nerve  maybe  injured,  and  deafness 
may  result.  But  as  deafness  is  apt  to  occur  from  other  causes 
after  an  injury,  it  is  an  unreliable  symptom  of  fracture. 
Other  nerves  at  the  base  of  the  skull  ai'e  less  lialtle  to  injur}'. 
Haemorrhage  into  the  cranial  cavity  is  very  common  in  basal 
fractures,  and  indeed  also  in  fractures  of  the  va\dt,  and  gives 
rise  to  symptoms  of  compression. 

Prognosis. — Fractures  of  the  skull  are  not  themselves 
specially  dangerous,  but  become  so  from  the  frequent  occur- 
rence of  injury  to  the  brain,  and  of  haemorrhage  and  sepsis. 
Some  concussion  nearly  always  accompanies  fractures  of  the 
skull.  Repair  takes  place  as  in  other  bones  ])y  callus-forma- 
tion ;  l)ut,  owing  to  the  absence  of  movement  and  irritation,  it 
is  slow  in  appearing  and  slight  in  amount.  Only  the  per- 
manent callus  is  formed  ;  the  provisional  callus  usually  seen 
in  other  bones  not  making  its  appearance. 

Treatment.  —  Simple  subcutaneoiis  fissm-es  without  any 
special  symptoms  are  treated  by  rest  in  bed,  relaxation  of  the 
bowels,  and  light  diet  for  a  week  or  so.  The  patient  should 
not  be  allowed  to  resume  his  work  for  a  month  or  six  weeks, 
and  should  be  kept  \mder  o))servation  for  six  months ;  and 
all  excitement  and  abuse  of  alcohol  avoided  for  some  time 
afterwards.  If  any  signs  of  irritation  of  the  brain  arise,  the  head 
shoiild  be  shaved,  and  cooled  with  ice  bags  or  Leiter's  tubes. 
Small  depressions  and  pimctures  often  give  rise  to  no  dis- 
turbance of  function,  but  as  there  is  always  a  danger  of 
subsequent  irritation  from  spicules  of  bone  in  the  cortex,  it  is 
safer  to  remove  a  disk  of  bone  enclosing  the  depression,  even 
if  there  be  no  womid  of  the  scalp.  Large  depressions  should 
be  exposed  and  the  depressed  part  levered  up  with  a  strong- 
elevator,  after  removal  if  necessary  of  some  of  the  adjacent 
bone  by  rongeur-forceps  or  trephine.  Jn  fractures  of  the  l)ase, 
infection  may  spread  from  the  nose,  but  it  is  impossible  to 
disinfect  the  nasal  cavities  ;  packing  with  iodoform  gauze  may 
be  employed  if  there  is  severe  bleeding,  but  otherwise  it  tends 
only-  to  increase  the  mucous  secretion,  and  antiseptic  lotioijs 
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have  the  same  effect.  Where  there  is  discharge  of  cerebro- 
spinal fluid  from  the  ear,  the  meatus  should  he  thoroughly 
wiped  out,  any  wax,  etc.,  being  removed  with  aural  forceps  ; 
and  it  is  packed  lightly  with  iodoform  gauze,  which  is  changed 
as  often  as  it  becomes  saturated.  The  auricle  and  the  skin 
around  are  made  surgically  clean,  and  a  dry  absorbent  dressing- 
may  be  put  over  all.  This  is  safer  than  trusting  to  irrigation 
with  antiseptics,  which  might  drive  infective  matter  into  the 
middle  ear  and  skull.  Compound  fractures  must  be  cleansed 
thoroughly,  and  may  be  flushed  with  sterile  saline  solution,  but 
antiseptics  should  not  be  brought  into  contact  with  the  brain 
tissue.  All  foreign  bodies,  dirt,  or  splinters  of  bone  must  be 
removed,  and  depressed  pieces  of  the  skull  elevated  ;  isolated 
pieces  separated  from  the  soft  parts  usually  die,  and  they 
should  be  removed,  imless  there  is  no  reasonable  doubt  that 
the  woimd  is  aseptic.  The  edges  of  the  hole  should  be  trimmed 
with  rongeui'-forceps,  and  the  surface  covered  over  w'herever  it 
is  possible  ;  if  necessary,  a  flap  of  scalp  may  be  taken  from 
the  adjoining  part  to  do  so,  while  the  part  left  bare  is  allowed 
to  heal  by  granulation  and  grafting.  The  wound  and  all 
pockets,  however,  must  be  freely  drained  by  tubes,  or  better 
by  gauze  packing  frequently  renewed.  Bone  grafts  may  be 
iised  afterwards  to  cover  defects  of  the  skull,  the  Konig-Miiller 
process  being  employed  if  possible,  in  which  an  osteoplastic 
flap  formed  of  the  scalp  and  outer  table  only  of  the  skull  is 
slid  over  the  defect. 

Sequels. — (1)  Compression  from  hfemorrhage  is  common, 
especially  if  any  of  the  larger  vessels  are  torn.  (2)  Tramnatic 
(/lycomria  or  polyuria  is  often  noticed  as  occurring  after  two 
or  three  days,  and  lasting  for  a  week  or  so.  It  varies  with  the 
amount  of  irritation  to  the  medullary  centres,  but  is  of  no 
special  importance  for  prognosis  or  treatment.  (3)  Sensory 
or  motor  paralyds  or  irritation  may  result  from  injurv  to 
nerves,  especially  tiiosc  of  special  senses.  Impairment  of 
vision  or  movements  of  tiie  eye  and  loss  of  smell  are  com- 
paratively rare.  Tinnitus,  deafness,  or  vertigo  sometimes  occur, 
but  may  arise  from  direct  injury  to  the  cochlea  or  semi-circular 
canals.  Neuralgia  and  headache  may  arise  from  involvement 
of  the  fifth  nerve,  or  of  the  nerves  of  the  dura  mater.  (4) 
Jacksoyiian  epilepsy  may  ensne  from  penetration  of  foreign 
bodies  or  spicules  of  bone  into  the  cerebral  cortex,  or  from 
sclerosis  resulting  .from  the  concussion  injury.    (.5)  Derange- 
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ment  of  the  intellectual  faculties  depends  on  the  amount  of 
concussion  or  laceration.  (6)  Hernia  cerehri^  or  protrusion  of 
brain  tissue  through  a  defect  in  the  skull,  only  occurs  when 
the  internal  tension  is  abnormal,  and  this  is  practically  always 
due  to  infective  inflammatory  a'dema.  In  such  a  case  treat- 
ment is  confined  to  rclievino-  tension  and  dealing  with  the 
sepsis.  (7)  2Vav.)natic  cephal-hyrlrocele,  or  sipurious  meningo- 
cele, sometimes  occurs  in  children  suffering  from  fractures  of 
the  vault.  It  consists  of  a  sac  distended  with  cerel)ro-spinal 
fluid  protruding  througli  a  rent  in  the  skull,  which  remains 
patent.  There  are  reasons  for  considering  that  it  is  due  to 
conditions  similar  to  hydrocephalus,  as  no  treatment  short  of 
that  for  congenital  ccphalocele  seems  to  cure  it. 

DISEASES  OF  THE  SKULL. 

Atrophy  of  the  skull,  with  a  special  liability  to  fracture, 
sometimes  occurs  in  the  aged.  And  ostitis  deformans  and 
osteomata,  occasionally  in  the  form  of  leontiasis  ossium,  in 
middle-aged  people  give  rise  to  local  or  uniformly  diffused 
thickening,  with  or  without  causing  pressure  symptoms  on  the 
brain. 

In  rickets  affecting  children  there  is  softening  in  patches 
(cranio-tabes),  and  the  eminences  l)ecome  tljickened  and  more 
prominent,  giving  rise  to  the  sqviare  or  "  hot  cross-bun " 
shaped  head.  This  may  simidate  the  deformities  of  chronic 
hydroce])halus  or  syphilis,  and  must  be  distinguished  from 
them  chiefly  by  the  softness  of  the  bones,  and  other  signs  of 
rickets.  The  anterior  fontanelles  also  are  late  in  closing,  and, 
instead  of  doing  so  at  the  fifteenth  month  at  the  latest  as  in 
normal  conditions,  may  remain  open  \\[)  till  the  third  year. 

Acute  Osteomyelitis  is  a  dangerous  disease  which  may  arise 
from  wounds.  When  it  follow-s  a  simple  hematoma,  as  it 
sometimes  does,  it  is  generally  due  to  infection  through  a 
minute  abrasion  on  the  skin.  The  characteristic  sign  is  a 
rounded  swelling  of  inflammation  and  oedema  on  the  scalp, 
knowm  as  Pott's  puflfy  tumour.  This  is  accompanied  by  great 
tenderness  and  severe  headache  localised  at  the  point  of  swell- 
ing. The  appearance  of  such  a  tumefaction  over  the  skull, 
or  indeed  over  any  bone,  should  always  lead  the  sm-geon  to 
suspect  osteomyelitis  beneath  it.  The  disease  is  apt  to  im- 
plicate the  dura  mater,  and  set  up  pachymeningitis.  In 
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the  mastoid  region,  acute  inflammation  sometimes  leads  to 
meningitis,  and  chronic  inflammation  to  abscess  in  the  brain 
or  cerebellum,  or  to  infective  thrombosis  of  the  sinuses. 

Treatment. —The  bone  must  be  exposed,  and  the  diseased 
part  removed  with  a  trephine,  lest  tlie  infection  may  have 
spread  to  the  inner  surface. 

In  acquired  syphilis,  the  skull  is  liable  to  tertiary  thickenings, 
spoken  of  generally  as  periostitis,  l)ut  often  of  true  gummatous 
nature  ;  and  to  gummata  proper  which  form  nodes.  Both  of 
these  have  a  tendency  to  extensive  ulceration,  and  great  areas 
of  the  skull  may  be  destroyed,  and  the  whole  thickness  may  be 
penetrated.  Repai*atory  inflammation  may  cause  encroach- 
ment on  the  cranial  cavity. 

In  hereditary  syphilis  there  is  often  found  in  children  a 
forna  of  cranio-tal)es,  with  thinness  and  brittleness,  along  with 
local  thickenings  especially  on  the  parietal  bones  (Parrot's 
nodes). 

Tuberculosis  may  affect  the  diploe  of  the  cranial  l)ones,  but 
it  is  not  common.  It  is  similar  to  tuberculosis  in  l)ones  else- 
where. 

Sarcomata  of  various  kinds,  but  more  commonly  osteo- 
sarcomas, may  arise  as  primary  tumours  in  the  adult.  They 
should  be  removed  as  soon  as  they  are  diagnosed. 

INJURIES  OF  THE  BRAIN. 

General  considerations  on  brain  inj\n-ies. 

All  injuries  to  the  head  are  important  from  the  possibility 
of  the  brain  being  involved,  either  from  the  inmiediate  violence 
or  from  pressiu'e.of  effused  blood  or  oedema,  or  from  subsequent 
inflammations. 

Localisation. — A.  Certain  parts  of  the  brain  are  recognised 
to  l)e  the  seat  of  control  over  certain  functions,  notably  move- 
ments and  sensations  ;  wliilst  the  relations  of  other  parts  and 
functions  are  still  problematical.  Of  the  accepted  localisations, 
the  chief  are  the  semori-motor  areas,  and  are  as  follows  :  

(1)  The  Rolandic  area,  i.e.  the  convolutions  adjacent  to 
the  fissure  of  Rolando,  consisting  of  the  ascending  frontal, 
ascending  parietal,  the  paracentral  convolutions  and  the  inferior 
fronto-parietal  (Broca's)  convolution,  and  the  island  of  Reil. 
ft  is  associated  with  the  functions  of  the  ])ody  and  limbs. 
Those  of  the  face,  mastication,  tongue,  and  larynx  are  situated 
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at  the  lower  part  on  both  side.s  of  tlie  fissure ;  those  of  trunk 
and  lower  linil)  at  the  upper  end  and  the  paracentral  lohc  ; 
those  of  the  upper  limb  between  these  limits. 

(2)  The  pre-Kolandic  area,  at  the  upper  (posterior)  end  of 
the  frontal  convolutions,  is  associated  with  speech  and  writing, 
the  former  at  the  lower  part  near  the  centre  for  the  tongue 
and  larynx,  the  latter  rather  higher  near  the  centre  for  the 
upper  limb. 

Sensory  centres. 

(3)  The  temporo-sphenoidal  lobe,  in  whose  upper  two  con- 
volutions is  situated  the  hearing  centre  ;  and  near  it,  posteriorly, 
the  auditory  centre  for  words,  destruction  of  which  causes  word- 
deafness. 

(4)  The  occipital  lobe,  which  is  the  seat  of  visual  im- 
pressions ;  and  near  it,  in  the  angular  gyrus,  the  visual  centre 
for  words  and  symbols,  destruction  of  which  causes  uwrl- 
hltndness. 

(5)  The  internal  surface  of  the  temporo-sphenoidal  and 
calloso-marginal  convolutions  ai-e  probably  the  seats  of  taste 
and  smell. 

(6)  The  frontal  convolutions  are  generally  considered  to  be 
associated  with  intellectual  processes. 

The  cerebellum  is  associated  with  co-ordination  of  move- 
ments;  and  injuries  may  give  rise  to  ataxy  or  dizziness. 

The  medulla  contains  the  centres  for  respiration  and 
circulation ;  but  also  the  nuclei  of  the  glossopharyngeal,  vagus, 
spinal  accessory,  and  hypoglossal  nerves.  Injuries  which  do 
not  prove  fatal  by  implicating  the  vital  centres,  therefore, 
may  affect  these  nerves. 

These  localisations  are  fairly  constant,  but  there  is  consider- 
able overlapping  of  the  adjacent  centres. 

B.  In  order  to  find  these  areas  on  the  skull  for  operative 
purposes,  a  number  of  methods  have  been  devised,  the  most 
reliable  of  Avhich  are  here  given. 

Reid's  base  line  is  the  finidamental  part  of  many  of  the 
measurements.  It  is  a  line  drawn  horizontally  round  the  head, 
passing  through  the  lower  margin  of  the  orl)it  and  the  middle 
of  external  auditory  meatus.  It  is  practically  parallel  with  the 
zygoma. 

The  Rolandic  point,  indicating  the  upper  end  of  the  fissure 
of  Rolando,  is  ^  an  inch  behind  the  mid-point  of  a  line  drawn 
over  the  vertex  from  the  glabella  to  the  inion  (external  occipital 
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protuberance).  It  may  be  found  also  by  drawing  a  line 
perpendicular  to  Keid's  line  from  the  most  posterior  point  of 
tlie  mastoid  process,  and  marking  the  place  where  it  meets 
the  middle  line  of  the  skull.  From  this  point  the  fissure  of 
Rolando  extends  downwards  and  forwards  for  3h  inches  at  an 
angle  of  67  \  This  may  be  readily  measured,  in  the  absence 
of  a  protractor,  by  Chimes  method  of  folding  a  square  sheet 
of  paper  diagonally,  to  get  an  angle  of  45°,  and  folding  this 
again  in  two,  to  get  the  angle  of  22i°,  from  which  the  angle  of 
67 r  is  at  once  available.  The  line  of  the  Rolandic  fissiu-e  may 
bel'oimd  also  by  joining  the  Rolandic  point  to  another  point, 
found  by  the  iiitersection  of  two  lines,  one  parallel  to  Reid's 
line  but  at  the  level  of  the  external  angular  process  of  the 
frontal  bone  (the  so-called  superior  line),  and  the  other  per- 
pendicular to  Reid's  line  drawn  at  the  front  edge  of  the  tragus. 

The  fissure  of  Sylvius  starts  at  a  point  1^  inches  behind 
the  external  angular  process,  and  \  inch  above  its  level.  The 
anterior  limb  of  the  fiss\ire  ascends  perpendicularly  for  1  inch, 
while  the  posterior  or  horizontal  limb  extends  backwards  to 
a  point  I  inch  below  the  parietal  eminence. 

The  line  of  the  lateral  sinus  (lower  margin  of  the  cerebrum 
and  the  upper  margin  of  the  cerebellum)  coincides  more  or  less 
with  a  line  drawn  I  an  inch  above  the  inion  to  |  an  inch  above 
the  auditory  meatus.  It  turns  suddenly  downwards  to  \  of 
an  inch  behind  the  meatus,  and  it  varies  in  breadth  from  \  to  \ 
an  inch. 

The  middle  meningeal  artery  may  be  found  by  drawing  a 
series  of  lines  perpendicular  to  Reid's  line  at  intervals  of  ^- 
an  inch,  beginning  1  inch  behind  the  external  angular  process, 
and  extending  upwards  for  1,  1^,  2,  2i  inches  respectively  above 
the  zygoma;  the  artery  lies  along  the  upper  ends  of  these 
lines  (Treves's  surgery).  The  most  common  seat  of  injury 
is  in  the  canal  in  the  anterior  inferior  angle  of  the  parietal 
bone,  and  here  it  may  be  found  roughly  one  finger-breadth 
behind  the  external  angular  process  and  two  finger-breadths 
above  the  zygoma. 

Operations  on  the  brain.  Of  late  years  numerous  devices 
have  been  introduced  for  opening  the  skull  to  gain  access  to 
the  brain.  The  trephine,  however,  holds  the  first  place  for 
ordinary  purposes;  the  most  useful  sizes  being  1  and  \l, 
inches  in  breadth.  The  locality  is  marked  out  on  the  scalp 
by  one  of  the  methods  mentioned  above ;  and  a  mark  is  made 
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in  the  bone  by  driving  the  centre-point  of  a  trepliine  tiu'ough 
the  scalp  into  the  outer  table,  so  that  a  small  pit  remains 
visible  when  the  skin  flap  is  raised.  If  the  trephine  opening 
is  found  to  be  too  small,  it  may  be  enlarged  by  rongeur- 
or  gouge-forceps ;  or  two  openings  may  be  made,  and  the 
bridge  between  them  divided  by  a  saw.  For  this  pur^^ose 
Gigli's  wire  saw,  introduced  under  the  bone  with  a  special 
director  and  guard,  is  the  most  satisfactory.  When  a  large 
part  of  the  brain  lias  to  be  exposed,  Warjner's  temporary 
osteoplastic  resection  should  be  employed. — A  horse-shoe  flap, 
corresponding  to  one  of  the  main  vascular  areas,  is  cut  on  the 
scalp,  with  its  base  downwards  so  as  to  leave  a  sufficient 
blood  supply  for  it,  by  avoiding  the  larger  vessels.  'J'lic 
bone  is  cut  through  approximately  along  this  line  of  incision 
by  a  chisel,  spiral  osteotome,  or  circular  or  Hey's  saw;  but 
the  simplest  way  is  by  Gigli's  saw  introduced  through  a  series 
of  small  openings  \  of  an  inch  in  diameter  made  with  a 
trephine  or  burr.  The  base  is  not  sawn  through,  but 
cracked  across  by  levering  up  the  bone  flap.  When  the 
skull  is  opened,  the  dura  mater  is  incised  around  the 
opening  \  of  an  inch  from  the  edge,  to  form  a  flap.  At 
the  conclusion  of  the  operation  this  is  replaced  and  sutured 
into  position  ;  and  the  bone  flap  easily  falls  into  its  place.  If 
a  trephine  opening  is  small,  the  defect  is  filled  up  with  firm 
and  tough  connective  tissue,  which  effectually  prevents  any 
protrusion  of  the  cranial  contents ;  but  if  a  large  area  is 
removed,  the  connective-tissue  covering  is  apt  to  yield,  there- 
fore the  defects  should  be  closed  with  bone  wherever  it  is 
possible.  Large  pieces  removed  by  the  trephine  should  l)e 
kept  in  w^arm  saline  solution  and  re])laced  after  the  dura  mater 
is  in  position.  In  this  respect  Wagner's  method  has  a 
great  advantage  over  all  others;  in  addition,  it  allows  of 
much  greater  freedom '  in  exposing  the  brain,  and  thus 
counteracts  many  deficiencies  in  localising  the  parts  affected. 

Concussion  of  the  brain  is  the  condition  of  transient 
depression  of  all  the  brain  functions,  especially  consciousness, 
occurring  after  a  severe  head  injury,  and  the  immediate 
passage  of  this  state  into  death  or  rapid  and  complete  re- 
covery (Bergmann).  It  arises  from  a  general  commotion 
of  the  brain  cells,  especially  those  of  the  cortex,  leading  to 
a  temporary  paralysis  ;  and  there  is  probably  first  a  stimula- 
tion, then  paralysis  of  the  vasomotor  and  respiratory  centres. 
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Minute  h;eniorrluig-es  and  even  lacerations  of  the  brain  tissue 
have  been  seen  after  death  from  concussion,  but  quite  as  many 
cases  occur  without  anv  such  si^'us. 

Symptoms. — Tliere  is  sudden  loss  of  consciousness,  and  tlie 
patient  lies  motionless.  The  unconsciousness  may  last  for 
only  a  minute  or  two,  or  for  several  days ;  and  Aaries  in 
degree  from  absolute  coma  to  stupor  from  which  the  patient 
can  be  roused  by  shouting  or  ])inching.  The  skin  is  pale  and 
cold,  and  tlie  general  temperature  is  subnormal.  The  pulse  is 
weak,  and  at  first  slow  ;  but  soon  becomes  rapid,  and  is  gener- 
ally regular  in  rhytlnn.  liespiration  is  shallow  and  slow,  and 
may  be  interrupted  by  deep  sighs  ;  sometimes  it  is  irregular, 
but  there  is  no  stertor  or  blowing  out  of  the  cheeks.  The 
muscles  are  flabby  and  com])letely  ])owerless ;  but  they  recover 
at  once  when  consciousness  is  restored.  The  siq^erhcial  re- 
flexes— knee-jerks,  etc. — are  abolished ;  but  the  deep  ones 
l)ersist, — the  pupils,  which  are  equal  and  slightly  dilated, 
react  to  light,  and  the  gullet  swallows  liquids  introduced  into 
the  back  of  the  pharynx.  The  sphincters  of  the  bladder  and 
anus  are  relaxed,  but  the  Ijladder  and  rectal  muscles  are 
contractile,  and  the  patient  may  pass  mine  and  fseces  un- 
consciously in  bed.  Shoidd  the  symptoms  continue  for  several 
days,  there  is  a  probal)ility  that  some  other  element  is  present 
besides  concussion ;  but  death  may  take  place  from  concussion 
alone  if  it  is  severe  enough. 

As  the  patient  recovers,  symptoms  of  reaction  appear. 
There  is  nearly  always  vomiting  as  consciousness  returns, 
and  this  may  be  repeated  several  times.  There  is  usually 
headache.  The  pulse  becomes  stronger  and  slower,  respiration 
fuller,  and  tlie  temperature  rises,  the  normal  ])oint  is  reached 
and  passed  ;  hut  after  a  time,  varying  with  tlie  intensity  of  the 
initial  symptoms,  these  functions  again  become  normal. 
Should  reaction  l)e  too  great  from  any  cause,  a^lema  of  the 
brain  may  ensue  with  signs  of  compression.  If  there  has  been 
any  laceration,  the  jjatient  often  shows  signs  of  '^irritation  of 
the  brain."  Convalescence  usually  takes  place  in  a  few  days  in 
the  aljsence  of  laceration  or  compression. 

Treatment. — The  patient  is  put  to  bed  between  hot  blankets, 
with  li(jt  bottles  to  the  feet  and  sides  of  the  body  and  legs. 
When  consciousness  returns,  ho  may  be  stimulated  with  tea, 
coffee,  or  soup ;  but  alcoliol  should  be  withheld  entirely,  except 
where  there  is  very  severe  cardiac  depression,  as  it  is  apt  to 
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ciiuse  hypunL'iniiL  of  the  brain  and  progressive  oedema.  The 
howels  should  be  cleared  out  as  soon  as  possible  after  reaction 
comes  on,  and  for  this  purpose  calomel  or  croton  oil  is  most 
convenient.  The  diet  should  be  light  and  unstimulating.  If 
reaction  is  excessive,  an  ice-bag  may  be  applied  to  the  head. 

Sequels. — Complete  recovery  is  the  rule,  but  if  there  is  any 
laceration  or  other  permanent  injury  to  the  l)rain,  and  even 
.sometimes  without  it,  a  train  of  nervous  symptoms  may  come 
on,  with  loss  of  memory,  inability  to  concentrate  the  attention 
on  any  work,  weariness  and  pains  in  the  back,  sleeplessness, 
and  other  "  neurotic  ''  conditions.  {See  also  Concussion  of  the 
Spine). 

Compression  is  the  result  of  excessive  tension  in  the  skull. 

It  is  due  to  increase  of  the  fluids  in  the  skull,  or  to  diminution 
of  the  skull  capacity  l)y  foreign  bodies,  or  pathological  conditions. 

(1)  The  cerebro- spinal  fluid  varies  greatly  in  amount 
according  to  intracranial  pressure.  If  that  is  high,  the  fluid 
in  normal  conditions  escapes  into  the  spinal  theca,  and  is 
also  rapidly  absor))ed  by  the  capillaries.  If  there  is  any 
obstruction  to  its  exit  by  tumours,  or  even  l)y  pressure  of 
the  brain  and  medulla  against  the  foramen  magnum,  or  if 
a])sorption  is  interfered  with,  as  happens  readily  in  the  event 
of  inrtaunnation  with  eft'usion  on  the  meml)ranes  of  the  brain 
and  cord,  then  the  cerebro-spinal  fluid  remains  in  excess. 
The  presence  of  exudation  or  oodema  also  adds  to  tlie  tension. 
Further,  if  effusion  in  the  skull  proceeds  at  an  excessive  rate, 
escape  and  absorption  are  uual)le  to  keep  ]>ace  with  it,  and 
compression  occurs. 

(2)  The  mpacitij  of  the  skull  is  diminished  most  frequently 
by  depressed  fractures  or  foreign  bodies,  and  notalfly  by 
formation  of  blood -clot.  The  latter  arises  o-ciierallv  from 
fractures,  or  at  least  severe  contusions,  to  the  vault,  ;uid 
originates  in  the  meningeal  arteries,  or  less  commonly  the 
venous  sinuses ;  or  it  may  occur  from  rupture  of  a  small 
aneurism  in  the  cerebral  arteries  (apoplexy).  The  fluid 
blood  acts  only  by  increasing  the  intracranial  tension,  while 
clot  acts  also  locally  as  a  foreign  body.  Less  commonly  the 
compressing  agents  are  abscesses  and  tumoiu's.  The  intra- 
cranial cavity  may  also  be  diminished  by  osteo- sclerotic 
thickening  of  the  skull,  by  granulation  on  the  dura  mater 
resulting  from  previous  necrosis,  or,  in  yomig  children,  by 
distortion  of  the  yielding  bones. 
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(3)  The  local  effects  of  pressure  on  tlie  brain  are  to  conipre«« 
the  capillaries  and  cause  a  profound  auceniia  of  the  part.  This 
of  course  abolishes  function,  and  in  the  cortex  leads  to  paralysis. 
Even  in  temporary  coni})ression  there  is  often  some  degenera- 
tive destruction  of  the  cells  ;  and  permanent  impairment  of 
function  may  persist.  In  addition,  this  compression  is  apt  to 
set  up  a  progressive  oedema  of  the  brain.  This  oedema  is 
probably  produced  by  the  exudation  of  serum  from  the  arterioles 
and  cajjillaries  immediately  outside  the  zone  of  auccmia,  where 
the  veins  and  lymphatics  are  still  compressed.  Tlie  exudation 
increases  the  area  of  high  pressure  and  therefore  of  anaemia, 
and  causes  the  zone  of  exudation  to  be  still  further  enlarged. 
In  this  way  the  a^lema  may  spread  to  an  indefinite  extent. 
Such  a  condition  may  arise  quite  suddenly  in  the  vicinity  of 
tumours  or  other  compressing  agents  wdiich  have  existed  for  a 
long  time  in  a  quiescent  state  ;  here  the  balance  of  formation 
and  absorption  of  the  cerebro-spinal  fluid  have  been  maintained 
luitil  some  disorder  of  the  circulation  has  interfered  with  it, 
and  pressure  effects  begin  to  be  felt.  The  same  may  arise 
after  injuries  which  have  not  shown  any  immediate  grave 
effects  ;  and  it  may  be  encouraged  in  these  cases  by  anything 
which  might  cause  increase  in  the  blood-supply,  especially  the 
use  of  alcohol.  Progressive  oodema  followiug  injury  to  the 
skull  is  apt  to  be  ascribed  to  encephalitis. 

The  symptoms  of  compression  are  those  of  diminished  and 
retarded  ffow  of  oxygenated  Ijlood  through  the  brain.  The 
higher  centres,  especially  the  intellectual  and  sensori-niotor 
ones,  are  early  inq^licated  and  rapidly  exhausted.  Thei'e  is 
restlessness,  headache,  moaning,  and  drowsiness ;  and  con- 
vulsions, clonic  contraction,  or  rigidity  of  the  limbs,  followed 
soon  after  by  paralysis.  This  preliminary  rigidity  of  one  side 
shoidd  not  be  confounded  with  paralysis  in  the  flaccid  nuiscles  of 
the  opposite  side.  There  is  usually  nausea  and  vomiting  ;  and 
unconsciousness  gradually  ensues.  The  vagus  and  vasomotor 
centres  are  at  first  stimulated,  and  produce  the  characteristic 
slow,  full,  and  hard  pulse  ;  while  the  respiratory  centre  reacts 
by  producing  slow  but  regular  breathing,  along  with  stertor  and 
puffing  out  of  the  cheeks.  As  pressure  increases,  these  centres 
become  paralysed,  and  the  pulse  becomes  rapid  and  weak,  and 
the  respirations  take  on  the  Cheyne-Stokes  character,  until 
death  ensues.  The  heart  continues  to  beat  for  some  time  after 
respiration  ceases,  hence  death  is  virtually  due  to  asphyxia- 
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tiou.  Meanwhile,  the  pupils  in  slight  compression  show  con- 
traction on  the  aifected  side ;  which  soon  clianges  to  dilatation, 
without  response  to  light,  as  pressure  increases.  The  pupil 
on  the  opposite  side  follows  the  same  changes,  but  at  a  longer 
interval,  and  to  a  less  degree.  The  fundus  of  the  eye  on  the 
same  side  shows  characteristic  choked  disk  (optic  neuritis),  and 
this  may  be  seen  in  both  eyes  in  further  stages  of  compression. 
The  body  temperature  is  nearly  always  raised,  and  may  con- 
tinue to  rise  after  death.  The  bladder  muscles  become 
relaxed,  and  allow  the  urine  to  accumulate  in  spite  of 
relaxation  of  the  sphincter  till  it  is  full,  when  the  surplus 
dribbles  away.  The  rectum  also  is  paralysed,  and  fVeces 
accumulate,  or  are  passed  involuntarily. 

Prognosis. — The  course  depends  on  the  cause ;  if  due  to 
depressed  fracture  the  conditions  do  not  progress  much  unless 
oedema  comes  on  ;  if  due  to  haemorrhage,  tlie  bleeding  may 
cease  and  the  symptoms  abate,  though  rapid  hiemorrhage 
from  a  large  vessel  is  generally  fatal ;  if  due  to  abscess  forma- 
tion or  to  a  rapidly  growing  tumour,  the  disease  is  progressive 
and  certainly  fatal  unless  relief  is  given.  Long-continued 
pressure  as  well  as  very  high  pressure  is  also  dangerous,  from 
the  tendency  for  oedema  to  develop. 

Treatment. — The  pressure  must  Ije  relieved  by  elevation 
of  depressed  fractures,  or  by  removal  of  clots,  alascesses,  or 
tumours,  provided  the  operation  is  not  more  severe  than  the 
condition  to  be  relieved.  In  the  case  of  disturbance  of  the 
regulation  of  the  cerebro-spinal  fluid,  relief  may  be  given  b}^ 
puncture  of  the  arachnoid  in  the  lumbar  region  {Quiiike),  or  by 
tapping  the  lateral  ventricles  through  a  small  burr-opening 
in  the  parietal  bone.  The  immediate  results  of  tapping 
are  often  remarkable,  but  the  improvement  is  seldom  main- 
tained, and  attempts  at  continuous  drainage  are  generally  fatal. 

Contusions  or  lacerations  of  the  brain  occur  from  severe 
concussion,  from  woimds  and  depressed  fractures,  or  from 
internal  hgemorrhages.  They  may  take  the  form  of  pin-point 
haemorrhages,  or  of  large  areas  of  destruction,  often  containing 
a  central  blood-clot  surrounded  by  a  zone  of  oedema  like 
currant  jelly  in  appearance ;  and  the  symptoms  vary  in 
accord.  In  all  cases  following  injury,  the  initial  symptoms 
are  obscured  by  the  concussion  ;  but,  as  this  passes  off, 
manifestations  of  local  injurj'  to  the  sensori-motor  areas  may 
appear. 
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Besides  these,  there  is  another  condition,  spoken  of  as 
irritation  of  the  brain,  Avhich  is  considered  to  be  due  to 
slight  but  widespread  Ulcerations,  especially  of  the  frontal 
lobes.  Local  effects  may  be  absent,  but  there  is  a  very 
irritable  mental  condition.  The  patient  lies  curled  up  in 
bed,  with  the  head  buried  in  the  bed-clothes  to  avoid  light 
and  sound.  He  remains  drowsy,  but  can  be  roused,  and  can 
sometimes  answer  questions  apparently  with  intelligence.  His 
temper,  however,  is  short,  and  he  may  be  abusive  or  violent  on 
being  disturbed.  The  reflexes  are  exaggerated.  The  pupils 
are  contracted  and  react  to  light,  the  jnilse  is  slow  and  weak, 
the  temperature  is  normal  or  subnormal.  The  urine  and 
ffeces  are  usually  passed  in  bed.  Food  is  generally  taken  when 
offered,  and  when  hunger  makes  itself  felt  the  patient  may 
take  it  if  left  at  his  bedside.  This  state  may  continue  for 
some  days  or  for  several  weeks,  and  the  patient  may  make 
a  complete  recovery  ;  but  generally  he  loses  all  recollection  of 
what  has  happened  duriug  the  condition.  In  some  cases,  not 
always  the  most  alarming  at  first,  permanent  results  are 
left— weakness  of  the  mental  faculties  and  various  "  nervous  " 
conditions  ;  though  in  such  instances  thei'e  is  often  a  hereditary 
or  other  predisposition  to  nervous  diseases.  In  cases  where 
epilepsy  follows  brain  injuries,  this  nervous  tendency  can  often 
be  traced. 

If  large  areas  are  lacerated  in  the  sensori-motor  region, 
there  will  be  cither  irritation  causing  spasms  or  rigidity,  or 
destruction  causing  paralysis.  Injuries  on  one  side  of  the 
brain  cause  the  opposite  side  of  the  body  to  be  affected. 
Motor  aphasia  arises  from  injuries  on  the  left  side  of  the 
head,  except  in  left-handed  people,  where  the  reverse  is 
generally  the  rule.  The  effects  of  lesions  on  other  parts  of 
the  cortex  are  noted  on  page  246.  Lesions  produced  by  a 
blow  are  not  usually  confined  to  one  area,  as  the  hydro- 
dynamic  action  on  the  semi-fluid  contents  of  the  skull  dis- 
tributes the  impact.  The  cerebellum  and  medulla  generally 
escape  injury,  the  cerebnnii  being  the  chief  sufferer. 

Repair  of  brain  lesions  takes  place  chiefly  by  scar  tissue, 
the  nerve  cells  taking  little  part  in  the  process.  Nevertheless, 
the  existing  nerve  cells  have  apparently  the  faculty  of  taking 
up  new  duties  by  a  process  of  education,  and  a  certain  amoinit 
of  lost  function  may  be  thus  restored  ;  but  in  any  case  recovery 
is  slow^    The  scar  tissue,  too,  sometimes  produces  a  region  of 
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sclerosis,  oven  after  comparatively  little  destruction  of  hrain 
tissue. 

Results. — There  is  a  descending  degeneration  in  the  tracts 
of  the  curd  corresponding  to  the  areas  destroyed  in  the  brain. 
Apart  from  the  reparatory  changes,  there  is  sometimes  a 
"yellow  softening"  of  the  nervous  elements,  which  spreads 
beyond  the  limits  of  the  original  lesion  ;  and  this  may  give 
rise  to  a  cystic  condition.  It  is  thought  that  it  is  due  to 
secondary  changes  in  the  blood-vessels,  set  up  by  the  circul- 
atory disturbances  near  the  seat  of  the  contusion  ;  and  it  is 
probable  that  these  conditions  are  the  cause  also  of  "traumatic 
late  apoplexies  "  {Bollinger),  coming  on  at  an  interval  of  several 
days  or  weeks  after  such  an  injury.  The  lesion  may  be  the 
starting-point  of  infective  meningitis  or  encephalitis,  or  of 
progressive  oedema  ;  or  it  may  be  followed  after  an  interval  of 
months  or  years  by  traumatic  (Jacksonian)  epilepsy. 

Diagnosis  is  made  from  the  signs  of  local  injiuy,  along  with 
concussion,  and  in  many  cases  by  the  cerebral  irritation  which 
accompanies  these  injuries. 

Prognosis  in  slight  cases  due  to  concussion  is  good,  full 
recovery  frequently  taking  place.  If  there  is  reason  to  suspect 
destruction  of  much  brain  tissue,  the  danger  to  life,  even  in 
the  absence  of  infection,  is  considerable  frf)m  spreading  oedeiua, 
and  a  certain  amount  of  loss  of  function  is  inevitable. 

Treatment  is  that  of  the  special  conditions  present,  and,  in 
general,  that  of  concussion. 

Rupture  of  the  intracranial  vessels  from  injury  is  most 
commonly  met  with  in  the  middle  meningeal  artery  ;  less 
frequently  in  the  sinuses  of  the  dura  mater,  and  the  ve"^ssels  of 
the  pia  mater  ;  and  comparatively  rarely  in  the  intracranial 
portion  of  the  carotid.  The  meningeal  artery  may  be  ruptured 
in  a  fracture  of  the  vault,  as  it  lies  in  a  groove  or  sometimes  a 
tunnel  in  the  parietal  bone,  where  it  is  easily  torn  against  a 
sharp  edge,  or  perforated  by  a  splinter  :  even  slight  blows 
without  external  signs  have  ruptured  the  vessel.  Sometimes 
the  meningeal  artery  of  the  opposite  side  is  injured  bv  "contre- 
coup."  More  violent  injuries  are  required  to  rupture  the 
other  vessels  of  the  skull.  In  the  case -of  the  larger  vessels, 
the  blood  issues  with  considerable  force  and  rapidity,  and  the 
first  effects  are  due  to  shock  from  loss  of  blood.  The  later 
signs  are  those  of  compression,  and  of  local  pressure  or  lacera- 
tion.   The  blood  is  poured  out  either  between  the  dura  and 
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pia  mater  {>)it  )•(((!  lira  I  or  suldural),  and  forms  a  diffuse  flatteiied 
laajinatonui  spreading  over  a  great  part  of  the  brain,  and 
especially  gravitating  to  the  base ;  or  between  the  dura  mater 
and  the  skull  {extradural  or  mjjradiiral),  when  it  forms  a 
rounded  circumscribed  h.ematoma  disjilacing  the  brain  tissue 
before  it  as  it  increases.  Its  locality  is  determined  more  or  less 
by  the  branch  injured;  thus  the  middle  part,  which  is  the 
most  common  seat  of  rupture,  forms  a  tempero- parietal 
luematoma  ;  the  posterior  branch,  a  parieto-occipital  hasmatoma; 
and  the  anterior  branch,  less  commonly  affected,  a  parieto- 
frontal ha)matoma.  As  a  rule,  however,  the  blood  is  not 
entirely  confined  by  the  dura  mater,  but  escapes  by  a  rent. 
The  fluid  is  evidently  quickly  absorbed,  and  a  firm  dark  clot 
is  left.  Effusion  of  blood  in  close  proximity  to  brain  tissue 
usually  causes  some  laceration. 

Symptoms. — After  the  injury  there  is  generally  a  "free 
interval,"  in  which  the  patient  recovers  to  some  extent  from 
the  concussion,  and  may  even  appear  to  be  Avell.  If  there  has 
been  no  concussion  he  may  even  have  gone  about  his  work  for 
a  time,  and  severe  bodily  or  mental  excitement  have  caiised 
recurrence  of  the  bleeding.  If  shock  is  a  prominent  sign,  it 
generally  diminishes  with  cessation  of  bleeding,  on  account  of 
circulatory  weakness  and  formation  of  thrombus  in  the  vessel,  or 
of  excess  of  intracranial  pressure.  This  recovery  may  set  up 
bleeding  again,  and  the  same  series  of  symptoms  are  repeated. 
As  eft'usion  increases,  symptoms  of  compression  begin,  with 
imconsciousness,  slowing  of  the  pulse,  and  stertor.  The  most 
common  local  signs  are  paralysis  of  the  head  and  upper  liml)s, 
and,  in  left-sided  injuries,  aphasia.  Owing  to  the  small  size  of 
the  branches  of  the  middle  meningeal  artery,  luemorrhage  is 
not  so  severe  over  the  upper  Uolandic  area,  hence  the  tnnik 
and  leg  muscles  are  less  severely  implicated.  Impairments  of 
sensation  are  not  as  a  rule  easily  determined,  on  account  of  the 
mental  condition  of  the  patient,  but  they  are  useful  when 
positively  noted.  The  general  course  is  that  of  progressive 
compression  of  the  brain. 

Diagnosis. — The  chief  points  are  the  evidences  of  injury,  the 
free  interval,  and  the  progressive  incidence  of  the  pressure  signs. 

Prognosis. — The  mortality  in  untreated  cases  is  very  high 
(90  per  cent);  cases  of  extradural  haemorrhage  treated  by 
operation  are  more  favom-able,  but  intradural  luTmorrhages  are 
jiot  very  hopeful  even  after  treatment. 
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Treatment  consists  of  arrest  of  luemorrhagc  and  relief  of 
pressure,  provided  the  operation  is  not  likely  to  be  inimedi- 
ately  fatal.  According  to  Kronlein,  the  proper  treatment  is  to 
attack  the  middle  meningeal  artery  in  either  of  the  places 
where  it  is  fairly  large  and  where  it  is  most  commonly  injured, 
I.e.  first  at  the  auterior  inferior  part  of  the  parietal  bone  ; 
and  preferably  through  a  large  osteoplastic  opening  ;  or,  if  the 
hsemorrhage  is  not  there,  in  the  posterior  seat  of  election  in  the 
parieto-occipital  region.  Bleeding  nuist  l)e  stopped  l)y  ligation 
of  the  vessel  wherever  it  is  accessible,  using  a  suture  if  necessary, 
or  by  pressure  of  tampons.  The  extravasated  blood,  usually  in 
clots,  must  be  removed  with  pieces  of  gauze  or  with  a  spoon. 
The  wound  is  treated  as  in  other  cranial  injuries. 

Vshen  the  clot  is  removed,  the  brain  as  a  rule  expands  at 
once  and  fills  up  the  cavity  ;  but,  after  continuous  pressure  for 
some  time,  it  may  take  some  days  to  do  so.  The  relief  of 
pressure  is  generally  striking;  consciousness  returns,  the  pulse 
and  respiration  become  normal,  and,  in  the  absence  of  lacera- 
tion, the  limbs  regain  their  powers. 

Rupture  of  the  vessels  of  the  pia  mater  is  similar  to 
meningeal  haemorrhage,  and  treated  in  the  same  way.  Injuries 
of  the  sinuses  of  the  dura  mater  give  rise  to  simila^i-  signs,  and 
haemorrhage  may  be  stopped  by  tam})ons  of  gauze.  Rupture 
of  the  carotid  in  the  ])rain  is  usually  the  result  of  a  punctured 
or  gunshot  wound.  The  effect  is  generally  rapidly  fatal  ;  ljut, 
if  recovery  takes  place,  an  arterio-venous  aneurysm  may  be 
formed,  causing  pulsating  exophthalmos. 

DISEASES  OF  THE  BRAIN. 

Meningitis— Brain  Abscess— Sinus  Thrombosis. 

Inflammation  of  the  meninges  and  V)rain  arise  (1)  from 
penetrating  wounds  and  compound  fractures,  by  direct  in- 
fection ;  (2)  from  subcutaneous  contusions  and  fractures  which 
have  become  purulent ;  (3)  from  inflammation  of  the  middle 
ear  and  mastoid  cells,  by  spread  of  infective  material  (a) 
through  direct  openings,  due  to  necrosis  or  to  the  non-closure 
of  sutures  in  infants,  {h)  through  numerous  emissary  veins 
penetrating  the  bone,  and  (c)  along  nerve  sheaths  and  canals  ; 
(4)  from  extension  of  inflammatory  diseases  like  erysipelas  of 
the  face  and  scalp,  through  the   communicating'^  branches 
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between  the  facial  and  snperficial  veins  of  tlie  scalp  on  the  one 
liand,  and  the  cavernous  and  lonuitudinal  sinuses  on  the  other. 
The  results,  according  to  Macewen,  are  as  follows  : — 

(1)  If  the  inflammatory  process  be  slow  and  mild,  and 
distinctly  localised,  then  an  external  pacliymeni.wjitis  (inflam- 
mation of  the  dura  mater)  may  form,  possibly  with  pus  between 
the  dura  mater  and  the  bone,  producing  an  external  dural 
abscess. 

(2)  Should  this  condition  persist,  adhesive  inflammation  is 
apt  to  spread  to  the  inner  side  of  the  dura,  and  this  may 
result  in  a  soldering  of  the  inner  membranes.  In  this  way 
leptomeningitis  (inflammation  of  the  arachnoid  and  pia  mater) 
is  guarded  against,  in  the  same  way  as  a  general  pleurisy  is 
prevented  by  inflammatory  adhesions  from  following  abscess  of 
the  lung.  Once  the  adhesion  has  become  firm,  it  may  act  as  a 
barrier  to  the  ingress  of  fresh  infective  matter. 

(3)  Should  an  increase  of  inflammatory  action  take  place, 
sufficient  to  induce  degeneration,  these  membranes  may  soften, 
and  pus  may  form  in  the  subdural  space,  followed  by  disin- 
tegration of  the  pia  mater  and  superficial  ulceration  of  the 
brain  tissue.  Two  conditions  may  thus  result :  (a)  if  the  pia  is 
intact,  a  suhdural  ahscess  may  form,  or  (b)  if  the  pia  softens, 
cerebral  ulceration  takes  place,  and  the  disintegrating  products 
are  confined  to  form  an  abscess  on  the  brain  surface. 

(4)  Should  the  infection  penetrate  the  capillary  network  on 
the  inner  layer  of  the  dura  mater,  the  whole  subdural  space  is 
open  to  rapid  invasion,  and  a  leptomeninr/itis  is  apt  to  ensue. 

(5)  Leptomeningitis  and  cerebral  abscess  may  be  formed 
also  by  direct  extension,  by  thrombosis  extending  into  the  pia 
mater  or  the  brain. 

(6)  Should  an  inflannnatory  process  in  the  mastoid  bone  be 
in  contact  with  the  sifpnoid  sinvs,  the  internal  surface  becomes 
inflamed  and  a  thrombus  is  formed  in  it,  the  slowness  of  the 
blood  current  at  this  spot  favouring  its  development.  The 
thrombus  is  generally  infected  with  organisms,  and  may  break 
down  into  pus. 

(7)  When  this  happens,  the  cerebellar  veins  may  become 
affected  and  so  convey  organisms  to  the  cerebellum,  where  an 
abscess  will  be  formed. 

(8)  In  exceptional  cases  a  cerel)ellar  abscess  may  arise 
directly  by  infection  travelling  backwards  along  the  facial  or 
auditory  nerves. 
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Pachymeningitis,  with  or  without  extradural  abscess, 
originates  most  commonly  from  contusions  of  the  skull,  followed 
by  a  localised  osteomyelitis,  or  from  infection  of  a  blood  clot 
ij)achy meningitis  luemorrhagica).  It  may  not  commence  for 
several  weeks,  and  is  generally  subacute  or  chronic  in  character. 

Symptoms. — It  begins  with  an  aching  pain  at  tlie  seat  of 
injury,  and  spreads  over  the  head.  The  pain  gradualh'  becomes 
more  pronounced,  and  may  be  accompanied  by  a  feeling  of 
weight.  If  the  region  of  the  injury  be  examined,  a  swelling- 
may  be  observed  which  is  sometimes  quite  slight  ;  but  it  is 
tender  to  touch  and  pits  on  pressure  [Faffs  puffy  tumour),  and 
it  indicates  localised  osteomj^elitis.  If  th.e  bone  be  exposed 
at  this  place,  it  is  seen  to  be  white  or  discoloured  and  dead- 
looking.  The  patient  is  irritable  and  restless,  and  suffers  from 
insomnia,  mental  depression,  ;aid  sometimes  fainting  fits. 
There  is  generally  giddiness  on  mo\'ement,  and  sometimes 
vomiting.  The  temperature  is  variable,  but  is  usually  raised  ; 
and  the  pulse  and  respiration  increased  according  to  the 
severity  of  the  general  inflammation.  The  eyes  show  no 
alteration,  unless  the  lesion  is  in  the  parieto-occipital  region, 
when  there  may  be  contraction  of  the  pupil  or  choked  disk  in 
the  fundus.  The  muscles  may  show  spasms  or  paralysis  if  the 
cortex  is  pressed  upon. 

Prognosis. — Once  the  disease  is  established,  it  is  progressive 
and,  unless  relieved  by  operation,  usually  fatal. 

Treatment. — As  soon  as  the  local  signs  are  detected,  the 
skull  should  be  exposed  and  an  opening  made  where  the  disease 
is  chiefly  situated.  If  this  is  done  before  the  inflammation 
spreads  to  the  pia  mater,  or  the  abscess  bursts,  the  result  is 
usually  very  satisfactory. 

Cerebral  abscess  starts  most  commonly  from  middle  ear 
disease,  and  is  subacute  as  a  rule.  If  it  lasts  more  than  four 
or  five  weeks,  it  is  classed  as  chronic.  The  acute  form,  arisimx 
from  traumatic  infection  a  week  or  ten  days  after  an  injury, 
usually  runs  a  rapid  course,  and  is  nearly  always  complicated 
by  acute  encephalitis  (inflaumiation  of  meninges  and  brain 
tissue).  The  ordinary  form  is  preceded  by  a  latent  period, 
generally  of  a  week  or  two,  but  sometimes  lasting  for  years. 

The  symptoms  are  not  at  first  well  marked,  but  are  indicative 
of  septic  absorption,  i.e.  fever  of  a  typhoid  type,  Avith  discomfort 
in  the  evenings,  lack  of  appetite,  constipation  and  chills.  The 
tongue,  at  first  clean,  becomes  dry  and  foul ;  and  the  tempera- 
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ture,  from  being  high,  falls  to  subnormal.  Besides  this,  the 
mental  faculties  become  obscured,  the  patient  becomes  irritable, 
listl  ess  and  confused,  and  cannot  perform  any  act  recpiiring  an 
effort  of  mind  or  bod}-.  The  abscess  l)eing  encapsuled  does 
not  extend  regidarly,  but  by  steps,  and  these  are  marked  by 
sudden  increase  in  the  symptoms,  notably  of  pressure.  Head- 
ache, increased  by  percussion,  and  drowsiness  are  common  ;  and 
vomiting,  unconnected  with  taking  food,  but  excited  by  quick 
movements,  becomes  a  prominent  feature.  Optic  neiuitis  is 
not  usual,  but  if  present  in  one  eye  it  indicates  pus  on  the 
same  side.  Sliould  the  abscess  spread  outwards  to  the  sensori- 
motor area  of  the  cortex,  it  will  cause  local  pressure,  and  lead 
to  spasms  or  paralysis  of  the  corresponding  parts  of  the  body. 
Should  it  l)urst  into  the  lateral  ventricle,  sudden  death  is  the 
result;  if  into  the  sul)dural  space,  it  produces  a  generalised 
meningitis  on  one  lialf  or  the  whole  of  the  surface  of  the 
brain. 

Cerebellar  Abscess.  — If  the  abscess  forms  in  the  cerebellum, 
there  may  be  staggering  gait,  and  the  patient  is  apt  to  fall 
towards  tlie  affected  side.  If  he  is  confined  to  bed,  weakness 
of  the  limbs  on  the  same  side  may  be  noticed.  There  is  often 
a  deviation  of  the  eyes— the  eye  on  the  affected  side  being 
turned  upwards  and  outwards,  and  that  of  the  opposite  side 
downwards  and  outwards.  Nystagnnis  is  often  brought  on  by 
attempts  to  turn  the  eyes,  and  optic  neuritis  is  common.  The 
basal  nerves,  5th,  Gth,  7th,  and  8th,  are  apt  to  be  involved. 

Treatment.  — In  traumatic  cases,  the  wound  should  be 
opened  up  and  the  surface  of  the  brain  exposed  whenever  reten- 
tion of  pus  is  suspected.  The  abscess  is  often  superficial,  and 
IS  then  easily  found  and  drained.  Abscess  in  the  deeper  parts 
is  indicated  by  bulging  of  the  brain  into  the  wound  and  absence 
of  pulsation.  The  brain  should  be  punctured  with  a  brain 
trocar  (Jlacewen's),  which  is  a  l)lunt-pointed  hollow  needle  of  the 
calibre  of  a  goose-quill  furnished  with  several  lateral  eyes  near 
the  point.  If  pus  is  not  found  at  once,  the  trocar  should  be 
withdrawn  and  passed  in  again  at  slightly  different  angles 
untd  the  abscess  is  reached.  No  irrigation  is  necessarj^,  but 
as  the  walls  of  the  track  fall  together,  a  drainage  tube  sliould 
be  inserted.  It  should  be  fixed  with  a  pin  or  stitch  to  prevent 
It  passing  too  far  inwards  and  doing  damage ;  and  it  may  be 
shortened  as  the  abscess  cavity  diminishes,  but  the  wound 
must  be  kept  open  until  suppuration  ceases.    If  an  ostco- 
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plastic  Hap  has  ))een  made  for  exposing  the  abscess,  an  opening 
must  be  cut  out  of  the  edge  to  permit  the  passage  of  the  tube. 
Should  there  be  a  reaccumulation  of  pus  and  recrudescence 
of  the  symptoms,  the  track  should  be  opened  up  by  inserting 
a  dressing  forceps  and  opening  the  blades  as  it  is  withdrawn. 

In  otitic  cases  the  sites  must  ))e  diagnosed  by  signs  of  local 
pressure. 

(a)  Abscess  of  the  tempero-apkenoidal  loljc  is  usually  situated 
near  the  tegmen  tympani,  and  may  be  reached  by  an  opening 
in  the  bone  }.inch  behind  and  f  inch  above  the  centre  of  the 
external  auditory  meatus. 

(/;)  In  cerebellar  abscess,  the  Ijone  should  bo  perforated  \i 
inches  behind  and  \  inch  below  the  meatus. 

(c)  As  the  majority  of  otitic  al)scesses  are  in  one  of  these 
two  places,  and  as  it  is  frequently  impossible  to  be  sure  which, 
the  surgeon  must  be  prepared  to  explore  both.  Hence  it  is 
recommended  witli  good  reason  to  combine  the  operations.  A 
trephine  opening  is  made  1;^  inches  behind  the  meatus  and  \ 
inch  above  it,  thus  exposing  part  of  the  lateral  sinus  and  above 
it  the  dura  mater  over  the  tempero-sphenoidal  lobe.  If  pus  is 
not  found  there,  the  opening  in  the  bone  is  enlarged  down- 
wards and  backwards  Avith  a  gouge-forceps,  until  the  lower 
edge  of  the  sinus  is  passed,  and  the  dura  mater  over  the 
cerebellum  is  exposed,  and  can  readily  be  explored  for  pus 
{Dean).  The  brain  and  cerebellum  may  l)e  explored  also  by 
enlarging  the  openings  made  for  exposing  the  middle  ear  and 
mastoid  in  the  radical  treatment  of  otitis. 

(r/)  Abscess  in  the  posterior  part  of  t\\Q  frontal  lol)es  may 
be  reached  tln'ough  an  opening  in  the  temporal  region  over 
the  site  of  the  abscess. 

{e)  Abscess  in  other  jMrts  of  the  brain  mvist  be  located  by 
pressure  symptoms  on  the  sensori-motor  areas,  and  exposed 
according  to  the  rules  laid  down  for  mapping  out  these 
regions. 

Leptomeningitis  runs  an  acute  course,  and  is  generally 
fatal  in  a  few  days.  It  begins  with  chills  and  headaches,  and 
intolerance  of  light  and  sound.  The  temperature  rises  rapidly, 
the  pulse  becomes  quick  and  full,  and  there  is  generally 
troul)lesome  beating  of  tlie  carotids.  The  tongue  is  clean,  but 
there  is  distressing  thirst,  with  nausea,  and  often  retching  or 
vomiting.  The  patient  is  restless  and  sleepless,  but  later 
becomes  dazed  and  delirious,  and  often  gives  a  sharp  cry. 
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'J'he  eyes  are  glazed  and  the  pupils  eontracted.  As  the  effects 
of  pressure  become  more  prouounced,  tlie  stupor  increases, 
with  dilatation  of  the  pupils,  slow  pulse  and  stertorous  breath- 
ing, which  often  changes  to  the  Cheyne-Stokes  type.  The 
tendon  reflexes  are  much  increased,  and  local  pressure  may 
give  rise  to  rigidity  or  twitcliiugs,  or  some  of  the  muscles  may 
be  paralysed. "  If  the  base  is  chiefly  attected,  there  is  stitthe.ss 
of  the  neck,  and  retraction  of  the  head,  and  optic  neuritis  can 
1)6  seen,  if  the  inflammation  lasts  till  pus  becomes  fonned, 
the  stage  is  marked  by  the  occurrence  of  rigors.  Tiie  terminal 
symptoms  are  rapid  and  irregular  pulse,  irregular  breathing, 
which  gradually  ceases  before  tlie  pulse,  and  increasing  coma 
leading  to  death. 

Diagnosis. — Occasionally  similar  signs,  even  to  coma,  arise 
from  intracranial  absorption, — from  acute  suppuration  in  the 
middle  ear,  or  from  tight  plugging  in  cases  of  suppuration  in  a 
thrombosed  sinus.  In  these  cases  diagnosis  is  made  by  the 
absence  of  the  rigidity  and  twitching  of  the  muscles,  the  stitt- 
ness  of  the  neck,  or  the  increase  of  tendon  reflexes,  and  by 
relief  of  the  symptoms  on  puncture  of  the  tympanic  membrane, 
or  removal  of  gauze  packing.  In  all  cases  of  doubt,  lumbar 
puncture  should  be  made  and  the  cerebro- spinal  fluid 
examined.  This  is  a  valuable  method  for  distinguishing 
epidemic  cerehro- spinal  meningitis;  and  repeated  punctures 
ai'e  considered  to  be  the  best  form  of  treatment  for  that 
disease. 

Treatment, — So  far,  no  treatment  has  been  of  any  avail. 
Large  openings  have  been  made  in  the  skull  for  drainage,  and 
the  surfaces  have  been  flushed  out,  without  giving  relief. 

Thrombo-phlebitis  of  the  venous  sinuses  occurs  far  nnore 
frecpiently  from  middle  ear  disease  ;  hut  it  can  arise  also  from 
extension  of  inflammatory  processes  along  the  vessels  com- 
municating with  the  scalp  and  face.  The  symptoms  are 
essentially  those  of  pyfcmia,  sudden  rises  of  temperature  (104  - 
106°),  with  rigors  and  rapid  pulse  (120-140),  followed  by 
equally  sudden  remissions  accompanied  by  profuse  sweating. 
Sometimes  granulations  spring  up  in  the  sinus,  and  so  block 
the  way  to  further  extension  of  the  infection.  As  the  disease 
progresses,  it  takes  the  character  of  one  of  three  types  :  (a)  the 
pulmonary,  in  which  abscesses  and  gangrene  occur  in  the 
lungs ;  these  are  indicated  by  sudden  pains  in  the  chest,  and 
cough,  with  "  prune-juice  "  sputum  ;  (/>)  the  abdominal,  in  \\  liicli 
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the  digestive  «ysteiu  ciiieHy  is  disordered,  tlie  tongue  dry, 
tlie  breath  foul,  respiration  rapid,  diarrhoea  profuse  (with  "pea- 
soup  "  stools),  and  frequent  vomiting.  A  petechial  rash  usually 
appears  on  the  abdinnen,  and  resembles  tliat  of  enteric  fever  ; 
(c)  the  meningeal  type,  in  whicli  the  s\  mptoms  point  to  lepto- 
meningitis. E.xternal  evidences  of  thrombosis  are  observed 
only  hi  that  of  the  lateral  or  sigmoid  sinus  :  none  of  the  others 
showing  any  constant  sign  which  is  characteristic,  ^\'hen  the 
sigmoid  is  affected,  there  is  often  oedema  and  pain  behind  the 
posterior  part  of  the  mastoid  process  (cf.  mastoiditis,  in  which 
the  oidema  is  over  the  process  itself).  The  inflammation  often 
extends  into  the  jugular  vein  and  gives  rise  to  a  cord -like 
swelling  in  the  neck,  which  is  very  tender  to  touch.  The  head 
is  restrained  in  Its  movements,  and  is  generally  turned  to  the 
diseased  side  in  order  to  relieve  the  tension  of  the  sterno- 
mastoid  muscle.  In  rarer  cases  there  may  be  pressure  on  the 
vagus  nerve,  causing  hoarseness,  dyspnoea,  and  slowing  of  the 
pulse  ;  and  still  more  rarely,  dysphagia  has  been  noted  as  the 
result  of  pressure  on  the  glossopharyngeal  nerve.  If  the 
disease  in  the  jugular  is  allowed  to  progress,  the  thrombus 
may  break  down  and  form  an  abscess,  which  bursts  and  leaves 
a  foul  suppurating  sinus  in  the  neck.  Metastatic  abscesses 
may  form  in  any  part  of  the  body. 

Diagnosis,  from  cerebral  aljscess,  by  its  typical  ])ya3mic 
signs ;  from  enteric  fever,  by  the  negative  reaction  to  Widal's 
test  ;  from  miliary  tubercle,  by  absence  of  evidences  of  tul)ercle 
in  the  choroid,  or  in  the  cerebro-spinal  fluid  aspirated  by 
lumbar  puncture  ;  from  endocarditis,  by  prominence  of  cerebral 
disease  ;  and  from  malaria,  by  absence  of  plasmodia  in  the 
blood. 

Treatment. — As  sinus  thrombosis  is  usually  dependent  on 
disease  of  the  mastoid,  it  is  advisable  to  treat  tlie  primary  focus 
of  infection  first,  i.e.,  the  mastoid  and  the  middle  ear  from 
which  the  disease  originates  ;  and  from  that  to  proceed  to  the 
sinus.  The  mastoid  may  be  reached  most  conveniently  and 
safely  by  making  an  opening  into  the  antrum  through  the 
suprameatal  triangle,  which  lies  \  inch  behind  the  meatus  at 
the  level  of  its  upper  edge.  This  may  be  made  with  a  gouge 
and  hammer,  but  best  of  all  with  a  burr  and  dental  or  other 
engine  ;  trephines  are  apt  to  wound  the  sinus,  and  should  not 
be  used  for  this  purpose.  The  opening  is  easily  enlarged,  and 
the  mastoid  cells,  which  are  usually  diseased,  should  be  scraped 
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out.    Care  must  be  takeu  durhig  tliese  manipulations  not  to 
wound  the  facial  nerve  as  it  lies  in  the  aqueduct  of  Eallopuis. 
If  the  middle  ear  disease  is  still  active,  the  openmg  should  be 
extended  into  it  by  removing  the  posterior  wall  of  the  bony 
meatus  ;  and  the  ossicles  and  all  granulations  should  be  cleared 
out.     The  sigmoid  sinus  is  next  reached  by  extendmg  the 
mastoid  opening  downwards  and  backwards  ;  or  directly,  by 
making  an  opening  through  the  bone  in  the  line  of  the  sinus, 
f  inclf  behind  the  meatus.    Here  it  must  be  freely  exposed, 
and  all  granulations  removed  from  around  it.    Thrombosis  is 
verified  by  palpation,  or  in  doubtful  cases  by  inserting  a  fine 
trocar.    The  most  radical  treatment  then  is  to  ligate  the  jugular 
vein  in  the  neck  about  the  level  of  the  hyoid  bone,  and  cut  it 
across  above  tliis  point,  clamping  the  cut  end  with  forceps 
meanwhile.    The  sinus  is  next  split  opsn  and  the  thrombus 
scraped  out  with  a  narrow  spoon,  and  syringed  through  from 
the  jugular  opening.    The  cavities  are  firmly  packed  with  iodo- 
form gauze,  and  bleeding  is  thus  prevented.    Tlie  wound  is 
kept  open  and  allowed  to  heal  by  granulations.    (See  also 
Mastoiditis.) 

Tubercular  disease  of  the  brain  is  usually  fully  referred  to  in 
medical  works,  but  is  described  liere  on  account  of  its  close 
relationship  to  other  cerebral  affections.  It  takes  either  the 
form  of  a  localised  nodule  (for  which  see  tumours),  or  of  a 
disseminated  meningitis,  which  occurs  most  commonly  in 
children,  and  this  may  spread  to  the  membranes  of  the  spinal 
cord.  It  is  usually  secondary  to  some  other  tubercular  lesion 
in  the  Ijody, — in  the  lungs,  mesenteric  glands,  joints,  or  the 

ear,  but  sometimes  no  evidence  of  such  can  be  found.  Acute 

fevers  or  a  blow  on  the  iiead  may  act  as  exciting  agents.  The 
tubercles  are  either  scattered  as  minute  (miliary)  points  over 
the  membranes,  especially  at  the  base  and  along  the  sulci,  and 
the  fluid  is  scanty;  or  they  are  few  in  number,  but  accom- 
panied by  an  abundance  of  a  gelatinous  opaque  fluid  (giving  rise 
to  the  condition  formerly  spoken  of  as  acute  hydrocephalus). 
The  choroid  plexus  is  sometimes  involved  and  becomes 
engorged,  and  the  foramen  of  Majendie  may  become  blocked. 

"'symptoms.  ^  After  a  period  of  indefinite  ailing,  the  child 
becomes  lethargic  and  disinclined  for  play.  He  is  easily  tired, 
but  in  bed  he  is  restless,  grinds  his  teeth,  and  often  wakes  in 
terror.  During  this  time  the  appetite  fails  and  wasting  comes 
on.    The  final  stages  usually  begin  with  vomiting  or  convulsions. 
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Photopliobia  and  lieadaclic  become  constant,  and  the  child  p\its 
his  hands  to  his  head  and  often  eniitts  the  characterifstic  cry. 
The  mind  becomes  clouded  and  unconsciousness  supervenes. 
The  pupils  are  contracted,  and  tlie  fundus  usually  shows  choked 
disk,  and  sometimes  tubercles  in  the  choroid.  The  temperature 
is  raised  (lOr-103') ;  and  the  pulse  becomes  slower  as  pressure 
increases.  The  bowels  are  generally  constipated,  but  the 
tongue  remains  clean.  The  abdomen  is  indrawn,  and  the 
head  retracted.  Light  stroking  on  the  skin  with  the  nail  may 
elicit  tdche  cerebrale  (a  broad  red  line,  winch  fades  slowly). 
Cheyne-Stokes  breathing  comes  on,  and  stupor  deepens  to 
coma  and  death. 

Treatment,  as  a  rule,  is  confined  to  general  measures. 
Pressure  may  ))e  relieved  by  lumbar  puncture  if  the  foramen 
of  Majendie  is  not  occluded.  Openings  into  the  skull  cannot 
be  expected  to  do  more ;  but  if  any  local  nodule  is  seen  on 
trephining  it  should  be  excised. 

Epilepsy  occasionally  follows  a  cranial  injury,  but  not  till  a 
considerable  time  after  it,  sometimes  even  years,  and  never 
before  cicatrisation  has  taken  place.  It  is'  associated  with 
three  conditions:  (1)  cicatrices  of  the  scalp,  or  even  of  other 
parts  of  the  body,  involving  nerve  fibres  in  the  scar,  from 
which  the  fits  seem  to  start ;  (2)  depressions  or  fractures  of 
the  skull,  with  thickening  of  the  bone  or  membranes  :  and  (3) 
cicatrices,  foreign  bodies,  degenerative  foci,  cysts  or  tumours  of 
the  cortex.  Very  often  a  history  can  be  elicited  of  a  nervous 
disturbance  of  some  kind  or  other  predisposing  condition. 
The  form  of  fit  is  peculiar,  and  is  known  as  Jacksonian  epilepsy. 
ft  begins  as  a  twitching  of  a  single  muscle  or  small  group, 
such  as  tiiat  of  a  fingei- :  from  that  it  spreads  to  the  whole 
limb,  half  of  the  body,  and  finally  the  whole  bodv,  ending  as  a 
general  convulsion,  at  first  without  but  latterly  accomp"tniied 
by  loss  of  consciousness. 

Prognosis. --If  the  disease  is  allowed  to  progress  without 
treatment,  it  is  apt  to  become  habitual,  and  no  longer  curable 
by  operation.  Hence  any  surgical  measures  should  be  taken 
early.  The  cases  of  epilepsy  curable  by  operation  are  not  very 
many ;  but  if  there  is  a  clear  history  of  injury  ;  if  there  is  any 
scar,  depression  or  elevation  on  the  skull,  the\-csult  of  injury  ; 
if  pressure  on  the  part  tends  to  excite  or  to  control  a  fit  ;  or  if 
pain,  tingling  or  any  other  foi-m  of  aura  be  felt  at  sucii  a  sjiot 
previous  to  a  fit  :  and  especially  if  the  history  of  previous 
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nervous  disturbance  can  be  excluded,  then  the  prospects  of 
cure  are  more  favourable.  General  idiopathic  epilepsy  is  not 
improved  by  sui'gical  treatment. 

Treatment. — The  focus  of  irritation  in  the  sensori-motor 
area  should  be  located  and  exposed,  and  any  abnormal  tissue 
removed  (see  Ihonourx).  As  intracranial  tension  is  generally 
increased  during  a  fit,  it  is  sometimes  necessary  to  relieve  this 
by  leaving  a  deficiency  in  the  skull ;  but  reversely,  improve- 
ment sometimes  follows  if  a  defect  in  the  skull  is  closed  by  a 
bone  flap.  Irritable  scars  on  the  scalp  or  elsewhere  shoidd  be 
excised. 

Tumours  in  the  brain  comprise  gliomas  and  other  simple 
tumours;  sarcomas,  gliosarcomas,  and  psammomas  (either  encap- 
suled  or  diffuse),  and  secondary  carcinomatous  groAvths  ;  and 
also  included  in  this  category  are  cicatricial  thickenings, 
syphilitic  and  tubercular  nodules,  and  cysts.  They  may 
arise  either  from  the  brain  itself  or  from  its  membranes. 

The  symptoms  are  those  (1)  of  general  cerebral  comjiression 
and  (2)  of  local  irritation  or  destruction.  Of  the  first,  the 
most  prominent  are  persistent  and  severe  headache,  and 
usually  tenderness  on  percussion  over  the  site  of  the  tumour  ; 
vomiting,  unconnected  Avith  taking  food,  and  even  with  an 
empty  stomach  (spoken  of  as  cerebral  vomitinc/)  ;  and  choked 
disk  in  the  early  stages  of  tumours  in  the  cerebellum  and 
frontal  region,  and  in  the  later  stages  of  those  of  the  sensori- 
motor areas.  There  is  often  a  disturbance  of  intellect,  and  the 
])atient  ])ecomes  dull  and  stupid,  and  is  slow  in  answering 
(juestions,  or  refuses  to  speak.  In  the  later  stages  there  is 
often  much  wasting,  from  the  persistent  vomiting  and  want  of 
sleep.  The  second  group  consists  of  monospasms  (spasms  of 
isolated  groiips  of  muscles),  often  passing  on  to  general  con- 
vulsions, and  of  vionoplegias  (paralysis  of  isolated  groups  of 
muscles),  which  similarly  may  pass  on  to  hemiplegia  involving 
the  half  of  the  body.  As  regards  localisation  of  the  lesion, 
monoplegia  is  much  more  reliable  as  a  guide  to  the  site,  since 
it  implies  destruction  of  a  definite  area  ;  the  spasms  on  the 
other  hand  may  be  set  np  by  irritation  starting  at  some  dis- 
tance from  the  centre  of  the  tumoiu",  e.g.  at  its  extreme  limits. 

Diagnosis  must  be  made  in  the  first  instance  from  nrsemia, 
lead  poisoning,  and  other  conditions  which  cause  cerebral 
symptoms ;  and  from  hysteria,  general  paralysis,  and  dis- 
seminated sclerosis;  from  meningitis  and  cerebral  abscess,  in 
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wilicli  clucked  disk  is  less  often  seen,  and  where  ear  disease  is 
freqnently  present.  The  nature  of  the  tumour  is  often  obscure  ; 
except  tubercidar  tumours  which  form  about  the  half  of  all,  and 
syphilis  which  also  is  common,  the  most  frequent  are  sarcomas, 
next  the  gliomas  and  cysts,  while  the  others  are  less  often  met 
with.  Circumscribed  tubercular  and  syphilitic  nodules  are 
seldom  present  without  other  confirmatory  signs  in  the  body, 
and  they  remain  for  a  long  time  quiescent  and  localised,  but 
may  gradually  or  suddenly  take  on  a  more  dittiise  character  ; 
when  this  happens  they  should  be  removed  by  operation. 
With  cysts  there  may  be  a  history  of  injury  either  recent  or  at 
birth  {traumatic  and  porencephalic  cysts) ;  l)ut  they  may  be 
due  to  softening  of  a  sarcoma  or  to  cysticercus.  The  site  is 
determined  by  local  symptoms  (irfffe  p.  245).  Tumours  in  the 
frontal  region  are  often  latent  throughout,  unless  they  encroach 
on  the  speech  centres.  In  the  temporal  region,  the  most 
common  site,  they  are  more  easily  located  by  their  effects  on 
the  sensoi'i-motor  centres.  Occipital  tumours  are  sometimes 
determined  by  the  onset  of  crossed  homonymous  liemianopsia. 
Cerebellar  tumours  may  give  lise  to  vertigo  and  staggering- 
gait  ;  and  vomiting  and  choked  disk  are  prominent  signs. 
Often,  unfortunately,  decisive  indications  are  absent,  especially 
if  the  tumour  is  seated  deeply,  and  the  bare  fact  that  a 
tumour  is  present  is  all  that  can  definitely  be  said.  The  depth 
can  be  gauged  to  some  extent  ))y  the  effect  on  the  muscles,  if 
it  lies  near  the  motor  centres.  Tumours  in  the  subcortical 
layers  are  more  apt  to  cause  paralysis  ;  while  those  in  the 
cortex  itself  are  more  likely  to  cause  disturbance  of  the 
muscle-sense,  and  there  is  more  liability  to  tenderness  on  per- 
cussion. 

Prognosis  is  very  \mfavourable.  Simple  and  tubercular 
tumours  sometimes  enlarge  very  slowly  or  even  become 
stationary  :  l)ut  others  are  soon  fatal  unless  relieved  by  opera- 
tion. Syphilitic  masses  can  sometimes  be  diminished  by 
iodides  and  mercury  ;  but  they  are  often  resistant  to  medical 
treatment. 

Treatment. —  General :  In  most  cases  iodides  or  mercury 
should  be  tried,  on  the  chance  that  the  tumour  is  syphilitic. 
Headache  may  be  relieved  by  opium,  or  less  certainly,  by 
phenacetin ;  and  general  pressure  symptoms  are  sometimes 
relieved  by  lumbar  puncture. 

Operative:  When  a  tumour  can  be  clearly  located,  it  should 
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be  excised, *if  it  can  be  reached  without  immediate  danger  to 
the  patient's  life.  By  employing  Wagner's  method,  the  open- 
ing into  the  skull  may  be  made  very  free,  and  a  large  area  of 
the  brain  exposed.  The  incisions  into  the  brain  should  be 
made  perpendicularly  to  the  surface,  and  a  blunt-edged  knife 
(such  as  Ilorslei/'s)  should  be  nsed  ;  by  tliis  means  compara- 
tively little  damage  is  done  to  the  blood-vessels  of  the  adjacent 
tissue,  and  the  chances  of  haemorrhage  and  necrosis  are  slight. 
If  the  tumour  cannot  be  located  before  operation,  or  discovered 
after  the  sk\ill  is  opened,  or  even  if  it  cannot  be  radically  re- 
moved, intracranial  pressure  is  often  much  relieved  by  the 
opei'ation  ;  and  this  may  be  enhanced  by  lead  ing  out  a  piece  of 
the  bone  in  closing  the  wound. 

Chronic  hydrocephalus  is  distension  of  the  head  by  fluid, 
sometimes  between  the  brain  and  skull,  but  more  commonly  in 
the  lateral  ventricles.  It  is  usually  congenital,  and  seems  to 
depend  on  obstruction  of  the  veins  of  Galen  or  on  interference 
with  free  communication  of  the  intra-  and  extra-cerebral  fluid 
at  the  foramen  of  Majendie. 

Symptoms. — In  the  ordinary  form  the  head  enlarges 
imiformly,  and  the  cranial  bones  become  thinned  and  widely 
separated  at  the  vertex.  The  hair  on  the  scalp  is  scanty,  and 
the  veins  are  dilated  and  prominent.  The  body  becomes 
wasted,  and  the  muscles  lose  their  power  to  siipport  the 
heavv  head.  Meanwhile,  tlie  mental  condition  deteriorates, 
and  epileptic  convulsions  may  ensue.  Death  occurs  from 
marasmus  or  from  coma.  If  tlie  disease  becomes  arrested, 
the  head  remains  large,  and  there  is  often  some  mental 
deficiency  from  atrophy  of  the  brain  ;  and  epileptic  fits  may 
occvu'  from  time  to  time. 

Prognosis  is  unfavf)ural)le  ;  death  is  the  usual  result. 

Treatment.— Operative  measures  consist  of  lumbar  puncture  ; 
or,  if  the  foramen  of  Majendie  is  obstructed,  of  direct  tapping 
of  the  lateral  ventricles.  Continuous  drainage  externally  has 
been  tried,  but  always  with  fatal  results.  Proposals  have 
been  made  to  establish  a  fistula  between  the  s])inal  arachnoid 
and  the  free  abdominal  cavitv,  but  so  far  without  success. 

Microcephaly  is  a  condition  met  with  in  idiots,  in  which 
the  skidl  is  abnormally  small,  ft  is  probably  dependent  on  a 
want  of  development  of  the  brain.  Though  formerlv  operations 
were  done  on  the  sk\ill  to  give  more  room  for  expansion,  on  the 
supposition  that  early  closure  of  the  sutures  was  the  cause  of 
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tlie  idiocy,  the  disease  is  not  one  in  which  improvement  is 
obtained  by  operation. 

Cephalocele  is  a  congenital  cyst  presenting  through  a  hole 
in  the  skull,  generally  at  the  occipital  region  or  near  the 
glabella.  It  may  be  Hat  and  sessile,  or  i-ound  and  peduncu- 
lated, and  consists  of  a  cyst  derived  from  and  in  most  cases  in 
communication  with  the  lateral  ventricle  or  other  intracranial 
cavity.  The  wall  is  composed  of  skin,  thickened  arachnoid  and 
a  layer  of  nerve  tissue  derived  frou)  the  brain,  and  lined  with  a 
membrane  similar  to,  and  continuous  with,  the  ependyma  of  the 
ventricles.  The  pericranium,  bone,  and  dura  mater  are  absent 
or  represented  by  fibrous  tissue  around  the  orifice  in  the  skull. 
In  some  cases  the  layer  of  nerve  tissue  is  thick  and  occu])ies 
the  greater  part  of  the  swelling;  in  others,  where  it  is  rudi- 
mentar}^  and  where  communication  with  the  intracranial 
cavities  has  been  obliterated,  the  cyst  appears  to  arise  from 
the  meninges — meningocele. 

Prognosis. — The  nearer  it  approaches  to  the  latter  type, 
the  more  amenable  it  is  to  successful  treatment.  If  there  is 
unich  brain  tissue  in  the  tumour,  the  skull  is  always  micro- 
cephalic, and  the  child  soon  dies ;  any  operation  only  tends  to 
hasten  death,  usualh'  by  inducing  hydrocephalus. 

Treatment. — The  cyst  may  be  removed  by  excision  ;  no 
method  of  iodine  injection  or  compression  being  either  etiicient 
or  safe.  An  eliptical  incision  is  made  round  the  base,  and  the 
skin  separated  from  the  pedicle  ;  the  neck  is  clamped  and  the 
cyst  cut  oft';  a  double  row  of  sutures  is  put  in  the  stump,  so  as 
to  close  the  opening  and  turn  in  the  edges.  The  hole  in  the 
skull  may  be  closed  by  a  Konig-xMuller  flap  if  material  is 
readily  available  in  the  vicinity  ;  but  once  the  cyst  is  removed, 
there  is  often  a  tendency  to  spontaneous  closure  of  the  bone. 


CHAPTEE  11. 


SURGERY  OF  THE  SPINE. 

INJURIES  OF  THE  SPINE. 

Contusions  and  Sprains  of  the  vertebral  column  are  couunoii 
injuries  resulting  from  falls,  crushes,  or  violent  twists.  The 
former  affect  chiefly  the  superficial  structures,  and  may  give 
rise  to  extravasations  of  blood  ;  and  are  of  importance 
mainly  because  they  may  simulate  fractures  and  dislocations, 
or  may  be  accompanied  by  injury  to  the  cord  from  concus- 
sion. In  the  hitter,  the  ligaments,  muscles  and  fascite  are 
overstretched  or  torn,  and  the  intervertebral  disks  may  be 
separated.  The  favourite  localities  for  sprains  are  the  cervical 
and  lumbar  regions.  There  is  usually  considerable  haemor- 
rhage, which  may  lead  to  extravasation  into  the  spinal 
canal,  causing  pressure  on  the  cord.  The  blood  may  be- 
come absorbed  or  organised,  or  undergo  suppuration,  in  the 
latter  case  generally  with  a  fatal  termination.  The  remoter 
results,  apart  from  lesions  in  the  cord,  are  chronic  inflam- 
matory thickening  about  the  vertebral  joints,  and  stitthess  or 
shortening  of  the  muscles  and  ligaments  from  non-use  or 
special  postures. 

Symptoms  are  pain  and  stiffness  on  movement ;  eftusion 
causing  localised  swelling,  and  at  a  later  stage  ecchymosis  : 
and  tenderness  on  pressure  extending  over  a  wide  area,  hi 
sprains  of  the  neck,  the  patient  often  holds  the  head  in 
his  hands  to  prevent  movement.  In  those  of  the  lumbar 
region,  the  body  is  often  kept  bent,  with  the  legs  curled 
up  against  the  trunk  ;  and  there  may  be  difficulty  in 
moving  the  legs,  or  in  passing  urine,  but  these  effects  soon 
pass  off. 

Treatment  consists  of  rest  in  bed,  and  hot  fomentations  or 
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belladonna  piasters  to  the  back.  Wiien  all  active  irritation 
has  subsided,  the  resulting  stifihess  may  be  treated  by  forcible 
movements  of  the  back,  if  necessary  uiider  auicsthesia,  and  by 
douching,  massage,  and  exercises;  the  localised  pains  being 
relieved  l)y  small  blisters. 

Wounds  of  the  spine,  with  ti)c  exception  of  operative  or 
gun-shot  wounds,  are  very  rare.  They  are  of  importance 
chiefly  on  account  of  their  effects  on  the  cord  or  its  membranes. 

Fractures  of  the  spine  are  usually  acconij)anied  by  disloca- 
tions of  some  degree.  Partial  fractures  from  direct  violence 
comprise  fractures  of  the  spinous  processes,  lamime,  transverse 
processes,  or  the  bodies  of  the  vertebrjie.  The  symptoviH  are 
essentially  those  of  contusions  or  sprains,  sometimes  with 
crepitation  or  mobility  of  the  fragments  ;  and  the  treatment 
is  practically  the  same ;  but  if  a  fragment  presses  on  the  cord, 
it  should  be  removed  by  laminectomy. 

Dislocations  are  usually  combined  witii  fractures,  but 
partinl  dislocations  {mhliwationi)  sometimes  occur  in  the 
middle  cervical  region,  or  between  the  head  and  the  atlas,  or 
the  atlas  and  axis.  They  consist  in  the  upper  articular  j)rocess 
overriding  the  lower  one,  so  that  the  joint  becomes  locked 
in  a  false  position.  The  suins  are  pain  and  stift'ness  in  the 
neck  ;  fixation  of  tlie  head  in  a  bent  and  rotated  posture  ;  and 
occasionally  irregularity  of  the  cervical  spines.  The  history  of 
injury  may  make  those  conclusive. 

Treatment  consists  of  careful  reduction  by  strong  and 
steady  extension  under  antesthesia;  any  sudden  manipulation 
may  lead  to  immediate  death  from  nipping  of  the  cord.  If 
reduction  is  impossible,  the  neck  must  be  immobilised  with 
plaster-of-Paris  or  a  well-fitting  support. 

Fracture-dislocation  is  displacement  of  two  or  more  vertebrjc 
from  one  another,  combined  with  fracture  of  the  parts  which 
interlock,  and  sometimes  of  the  bodies.  It  occurs  in  accidents 
from  falls,  crushes,  collisions,  "running-over,"  collapse  of 
buildings,  etc.  The  commonest  sites  of  this  injiny  are  the 
lower  cervical  region,  and  about  the  junction  of  the  dorsal  and 
lumbar  vertebra).  When  the  spine  is  bent  backwards,  the 
anterior  ligaments  are  torn  asunder,  the  posterior  parts  crushed 
together,  and  the  spinous  processes  and  arches  are  often 
broken  across;  when  it  is  bent  forwards,  the  bodies  of  the 
vertebra  are  crushed  together,  and  the  arches  and  spinous 
processes  torn   asunder.    The  upper  segment  of  the  spine 
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is  u'onerully  dislocated  in  front  of  the  lower;  und  tlie 
articular  processes  override  or  are  fractured.  1  he  cor(( 
becomes  crushed  in  greater  or  less  degree  between  the 
body  of  one  vertebra  and  the  arch  of  tlie  one  above;  and 
the  spinal  nerves  are  often  crushed  as  they  emerge  from  the 
intervertebral  foramina.  Hccmorrhage  may  take  place  into 
the  canal,  either  on  the  outside  or  the  inside  of  the  spinal  dura 
mater. 

Symptoms. — ^There  is  usually  some  shock  from  the  injury 
or  from  hcomorrhage  ;  pain  on  pressure  and  movement,  confined 
mainly  to  the  region  of  the  lesion  :  local  swelling  ;  and  some- 
times unevenness  of  the  spines.     The  important  symptoms, 
however,  are  those  due  to  the  injury  of  the  cord.    When  the 
cord   is  completely  severed,  there  is  absolute  paralysis  and 
anassthesia  below  the  parts  corresponding  to  the  level  of  the 
injury  {paraplegia).    Tlie  limbs  are  flaccid  at  first;  and  all  the 
parts  directly  innervated  from  the  regions  destroyed  in  the  cord 
undergo  atrophy, — the  reflexes  are  lost,  trophic  changes  follow, 
and  reaction  of  degenei-ation  appears  in  the  muscles.  The 
other  parts  below  the  lesion  ultimately  show  a  certain  amount 
of  recovery  ;  and  reaction  of  degeneration  does  not  appear  \uitil 
aecondari/  de<ieneration  occurs  in  the  coi'd,  acconjpanied  by 
clonic  or  tonic  spasms  ("  late  rigiditt/  ").    The  reflexes,  however, 
in  spite  of  physiological  reasons  to  the  contrary,  remain  in 
abeyance,  especially  the  deep  ones ;  and,  if  the  superficial  ones 
return  at  all,  they  are  so  irregular  as  to  be  valueless  for 
purposes  of  diagnosis.     The  sphincters  and  muscles  of  the 
bladder  and  rectmn  are  paralysed  :  the  urine  is  at  first  retained 
until  the  bladder  is  distended,  and,  when  the  sphincter  is 
overcome,  it  dribbles  away,  and  the  feeces  accumulate  in  the 
rectum  and  are  passed  involuntarily  at  intervals.    There  is 
often  involuntary  erection  of  the  penis  (jiriapUm).  Sensation 
remains  completely  abolished  below  the  injury  ;  but  the  parts 
immediately  above  it  arc  hypersensitive,  and  this  condition 
may  give  rise  to  a  zone  of  pain  round  the  body  {"  girdle  pain"). 
Trophic  changes  so(m  appear, — bedsores  arise  on  very  slight 
irritation,  and  spread  with  great  rapidity  ;  the  bladder  nnicous 
membrane  becomes  weakened  and  often  desquamates,  and 
cystitis  usually  comes  on  sooner  or  later  from  septic  infection  ; 
and  absorption  of  toxic  products  or  direct  infection  may  result 
in  infhuumation  of  the  kidneys.     The  temperature  may  be 
normal,  very  high,  or  very  low ;  but  it  usually  varies  with  the 
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degree  of  toxic  absorption  :  and  the  pulse  is  generally  in  accord. 
The  mind  is  not  in  any  way  impaired,  unless  froui  cerebral 
concussion  or  toxic  delirium. 

The  local  sj/mj)totiis  in  complete  division  of  the  cord  vary 
with  the  level.     Below  the  2nd  luvibar  vertebra,  the  cord 
escapes,  and  any  nervous  lesion  is  due  to  injury  of  the  cauda 
equma~i.e.,  paralysis  and  antesthesia  of  the  lower  limbs  and 
pudic  area,  and  of  the  bladder  and  rectum.    Complete  paralysis 
IS  very  rare  in  this  region  ;  and  a  certain  amount  of  recovery 
of  the  limbs  may  be  looked  for.    In  the  dorsfd  region  (2nd-10th 
dorsal)  there  is  paralysis  of  the  abdominal  muscles,  in  part  at 
least,  with  fiaccidity  of  the  belly  walls,  and  this  may  lead  to 
tympanitis  from  absence  of  controlling  pressure  on  the  bowels 
and  to  retention  of  fa3ces  from  inability  to  express  the  contents 
of  the  rectum.      In  addition,  the  loVer  ribs  are  no  longer 
fixed  by  the  recti,  and  the  intercostals  have  therefore  lit'tle 
power  in  aiding  respiration  ;  and  this  mav  lead  to  difficulty  of 
breathing.      Injury  about  the  9th  dorsal  entails  anajsth'esia 
bejow  the  navel;   above  the  m  dorsal  usually  results  in 
priapism,  from  reflex  irritation  by  catheters,  etc.    In  injuries 
of  the  cervical  enlargement  (.3rd  cervical— 2nd  dorsal)  there  is 
paralysis  of  the  upper  limb,  and  of  the  intercostals,  and  breath- 
ing becomes  entirely  diaphragmatic.    Severance  at  the  li/q^er 
cervical  region  is  generally  inuned lately  fatal  from  injury  to 
the  phrenics;   but  even  if  it  is  not  complete,  there  may  l)e 
gradually  increasing  paralysis  of  the  respiratory  nnisclcs,%uid 
asphyxiation.    In  this  region,  too,  injury  to  the  sympatlietics 
may  cause  irregularity  of  the  pupils  and  of  sweathio.  Death 
generally  supervenes  in  a  few  days  ;it  furthest,  from  lucmor- 
rhagic  pressure  or  from  myelitis. 

Chipault  gives  a  ready  and  fairly  relial)le  rule  for  findiiK/  the 
X>osition  of  the  spinal  roots  from  palpation  of  tlie  spinous 
processes: — in  the  cervical  region,  add  one  to  the  number 
of  the  spine;  in  the  dorsal,  add  three,  and  continue  this  as 
far  as  the  tenth  ;  the  lower  part  of  the  eleventh  dorsal  and 
its  interspace  correspond  to  the  last  three  lumbar  roots,  and 
the  twelfth  dorsal  and  its  subjacent  interspace  to  the  sacral 
roots. 

Prognosis  depends  on  the  degree  of  destruction  of  the  cord. 
When  it  is  only  partially  destroyed,  the  immediate  signs  are 
much  less  clearly  marked ;  and  the  prospects  of  recovery  are  much 
greater.    If  the  injury  is  confined  to  one  side  of  the  cord,  the 
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coiTes})Oudiug  limbs  are  of  course  paralysed  ;  but  the  bladder, 
rectum,  diaphragm,  heart,  etc.,  which  have  their  nerve  supplies 
from  both  sides,  are  not  so  gravely  afl'ected.  The  great  majority 
of  cases  with  extensive  destruction,  however,  die  sooner  or  later ; 
generally  speaking,  the  higher  the  lesion,  the  earlier  the  end. 
Even  in  lesions  of  the  lower  part,  septic  absorption  or  ascending- 
myelitis  may  carry  off  a  patient  during  a  long  convalescence. 

Death  occurs  from  {<i)  injury  to  the  phrenic  nerves  or  their 
roots,  from  violence  or  hannorrhage  ;  [h)  pulmonary  congestion, 
from  irregular  or  insufficient  action  of  the  lungs  or  bronchial 
mucous  membrane  :  (c)  septic  absorption  from  bedsores,  or 
kidney  or  bladder  intlammation  ;  or  (cl)  rapidly  spreading 
myelitis  or  meningitis. 

Treatment. —In  all  cases  the  patient  is  laid  on  a  flat  bed, 
care  being  taken  not  to  increase  the  displacement  and  so  add 
to  the  crushing  of  the  cord.  When  the  cord  is  obvioiisly  not 
injured,  an  attempt  should  be  made  at  reduction  by  firm 
extension  with  weight  and  ])ulley ;  the  bones  may  slip  into 
place,  since  the  ligaments  are  torn.  Whether  reduction  is 
successful  or  not,  the  spine  shoidd  be  immobilised  in  a  plaster 
case  applied  to  the  back,  while  the  patient  is  turned  over  on 
his  face.  This  may  be  changed  for  a  complete  plaster  jacket 
or  strong  corset  when  the  parts  are  more  consolidated.  If  the 
cord  is  completely  crushed,  no  local  treatment  is  of  any  avail  ; 
and  the  chief  objects  are  to  attend  to  the  bladder  and  bowels, 
and  to  prevent  bedsores  and  cystitis.  Here  a  water-bed  should 
be  used  :  and  the  skin  must  be  kept  scrupulously  dry,  and 
hardened  from  time  to  time  with  spirit  ;  if  bedsores  develojj, 
they  must  be  treated  antiseptically  {vide  p.  22).  The  bladder 
is  emptied  twice  daily  with  a  soft  rubber  catheter;  this 
should  be  sterilised  by  steam  or  boiling  water  at  each  passage, 
and  lubricated  with  plain  boiled  oil,  as  glycerine  or  carbolic 
oil  are  too  irritating  to  the  mucous  membrane.  The  penis  also 
must  be  washed  and  dried  each  time.  If  cystitis  comes  on,  it 
may  be  allayed  by  the  internal  administration  of  helmitol,  and 
by  washing  out  the  bladder  with  boracic  lotion.  The  bowels 
must  be  regulated  witli  laxatives  to  prevent  the  accunuilation 
of  scybaUie ;  and  if  diarrha-a  ensues,  it  must  be  subdued  with 
opium.  Spasms  of  the  legs  may  be  controlled  by  light  weights 
attached  over  pulleys  to  the  feet.  When  the  cord  is  j^^irtmUy 
injured,  all  movements  must  be  carried  out  with  great  gentle- 
ness, as  very  little  increase  of  displacement  may  make  the 
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dustructioii  complete  ;  where  reduction  is  not  possible,  pressure 
on  the  cord  may  be  relieved  by  laminectomy ;  but  this  should 
never  be  employed  until  it  is  seen  how  much  of  the  paralysis 
is  temporai-y  and  how  much  permanent.  The  treatment 
otherwise  is  that  of  the  symptoms  as  above. 
Secondary  effects  of  spinal  injuries. 

(a)  Concussion  of  the  Cord. — This  can  only  occur  from 
severe  blows,  as  the  cord  is  so  well  supported  by  its  tough 
membranes  that  slight  violence  does  not  affect  it.  The 
symptoms  are  sudden  and  complete  loss  of  function  below  the 
point  of  injur}',  usually  accompanied  by  general  shock,  with 
low  temperature,  and  weak  and  rapid  pulse.  The  sphincters 
and  reflexes  are  paralysed  ;  but  priapism  does  not  occur. 
These  symptoms  usually  pass  off  completely  ;  but  sometimes 
there  is  permanent  impaii'ment  of  the  functions  according  to 
the  amount  of  organic  alteration  in  the  cord,  due  to  laceration 
or  hfemorrhage.  There  is  often  a  certain  amount  of  neuras- 
thenia. In  a  few  cases  death  occurs,  especially  when  the 
injury  is  in  the  upper  cervical  region.  Treatment  is  that  of 
contusions  of  the  spine,  with  prolonged  rest. 

(J))  Haemorrhage  between  the  bone  and  dura  matei',  or  the 
dura  and  cord.  The  chief  symptom  is  spinal  irritation,  followed 
by  paraplegia,  generally  ascending  the  cord  as  the  canal  fills 
up  with  blood.  In  some  cases  where  the  blood  is  extradural, 
the  symptoms  may  be  more  localised.  Intramedullary 
haemorrhage  has  the  characters  of  concussion  and  laceration. 
Dicupiosis  is  made  by  the  gradual  onset  after  an  interval,  and 
the  progressive  nature  of  the  symptoms,  with  the  absence  (^f 
signs  of  myelitis  or  meningitis.  Treatment  —  rest,  and  in 
certain  cases,  laminectomy  for  the  relief  of  pressure. 

(c)  Spinal  meningitis,  usually  acute,  from  septic  infection 
attacking  a  blood  eflFusion  or  the  injured  tissues  around  the 
cord.  The  symptoms  are  sudden  onset  of  pains  in  the  back, 
usually  accompanied  by  rigors  ;  painful  ci'amps  in  the  limbs  : 
extreme  hyperaisthesia  ;  and  reflex  excitability.  Rapid  emacia- 
tion and  sleeplessness  supervene,  paraplegia  generally  follows, 
and  death  is  the  usual  result.  Diaxpiosis  may  be  made  certain 
in  many  cases  by  lumbar  puuctui'e  and  examination  of  the 
cerebro-spinal  fluid.  Treatment  is  that  of  any  special  symptoms. 
In  some  cases  the  inflammation  becomes  chronic  or  localised  : 
in  which  cases  it  may  be  possible  to  evacuate  an  abscess  and 
so  give  relief  {see  also  a  work  on  niedicine). 


SURGERY  OF  THE  SPINE 


275 


{d)  Myelitis,  either  si/np/e  traumutic  intiummation  of  the 
cord  due  to  direct  injury  by  crushiug,  concussion,  or 
hieaiorrhage :  or  following  extension  of  infection  from  the 
meninges.  Acute  mi/elitis  resembles  meningitis  of  the  cord, 
but  the  paraplegic  condition  comes  on  relatively  sooner,  and 
is  much  more  prominent ;  indeed,  the  irritative  stage  some- 
times passes  so  rapidly  that  it  may  be  overlooked.  The  con- 
dition of  the  reflexes,  and  of  the  bladder  and  rectum,  depends 
on  the  amount  of  destruction  in  the  cord.  High  fever  is  often 
present,  especially  when  the  cervical  region  is  implicated. 
Death  results  from  spread  of  the  disease  to  the  respiratory 
centres.  Chronic  myelitis,  which  is  generally  of  traumatic 
origin,  gives  rise  to  motor  and  sensory  disturbances,  and  does 
not  differ  essentially  from  that  due  to  general  conditions 
described  in  medical  books. 

(e)  Inflammatory  thickening  or  callus -formation  around 
the  cord  may  lead  to  pressure.  The  symptoms  are  at  first 
those  of  irritation,  coming  on  at  a  long  interval  after  the 
injury,  followed  by  paralysis  as  the  cord  becomes  destroyed. 
It  h  diagnosed  by  the  evidences  of  injury;  and  localised  by\he 
focal  symptoms,  or  by  scars,  projections,  etc.  Treatment  con- 
sists in  relieving  the  pressure  by  laminectomy,  removal  of 
callus,  and  loosening  of  cicatricial  adhesions. 

(/■)  Traumatic  neurasthenia  {''indirect  concussion  of  the 
spine'')  is  a  condition  of  nervous  prostration  which  is  seen  after 
sudden  jars  to  the  Ixxly,  both  severe  and  slight.  From  the 
fact  that  it  is  so  often  met  with  after  railway  collisions,  it 
is  sometimes  spoken  of  as  '' raihvay  spine."  It  may  be 
accompanied  by  organic  changes  in  the  cord  (concussion 
proper)  ;  but  it  is  even  more  frequent  amongst  those  in  whom 
little  or  no  evidence  of  such  lesions  can  be  detected  :  and  it  is 
thought  that  the  complete  rest  necessary  after  more  severe 
injuries  has  some  intiuence  in  warding  off'  this  condition  ;  it 
occurs  also  chiefly  amongst  those  who  have  a  predisposition 
to  nervous  disturbances. 

Symptoms. —As  a  rule  the  principal  results  are  from  ex- 
haustion of  the  spinal  centres,  with  weakness  and  irritabilitv. 
In  the  more  typical  cases  the  patient  at  first  feels  fairly  well 
until  the  excitement  of  the  accident  passes  oft',  when  the 
effects  of  sudden  fright  and  violent  shaking  or  wrenching  make 
themselves  felt.  The  patient  either  collapses  suddenly  in  a 
short  time  ;   or  after  an  attempt  to  return  to  his  ordinarv 


27G 


HANDBOOK  OF  SUlKiEKY 


occupation,  he  i«  obliged  to  give  up  work  or  even  take  to  liis 
bed  on  account  of  his  increasing  disablements.    Motor  and 
trophic  functions  are  often  only  slightly  affected.    In  aspect 
the  patient  is  pale  and  anxious-looking.    He  is  weak  and  easily 
tired,  his  reflexes  are  exaggerated,  his  nniscles  tremulous,  and 
there  may  be  even  ataxia  ;   the  sphincters  are  relaxed,  and 
there  is  sometimes  excessive  sweating  on  slight  exertion  or 
excitement.    The  temperature  is  often  subnormal.    The  sensory 
disturbances  are  pain  in  the  back,  neuralgia,  numbness,  pins 
and  needles,  or  hypencsthesia,  disturbances  of  vision,  and 
noises  in  the  ears.    The  mental  condition  is  often  the  most 
prominent.    He  suffers  from  insomnia,  loss  of  memory,  and 
mental  depression,  which  sometimes  resembles  hysteria  ;  he  is 
unable  to  concentrate  his  attention  on  any  work  demanding 
thought  or  effort,  or  to  sustain  a  conversation  ;  he  cannot  ))ear 
bright  lights  or  loud  noises,  and  is  easily  startled.  Agitation 
of  any  kind,  or  the  constant  worry  of  an  action  for  damages, 
seem  to  aggravate  the  symptoms.    AVhen  such  an  action  is 
finally  settled,  the  mental  condition  improves  rapidly,  while 
the  bodily  ailments  are  slower  in  disappearing  ;  if  there  are 
organic  changes  in  the  cord,  the  improvement  is  of  course 
still  slower. 

Tn  other  cases  the  symptoms  may  not  appear  for  weeks  or 
months,  and  the  weakness  and  other  nervous  disturbances 
come  on  gradually.  Motor  and  sensory  functions  become 
deficient  or  lost,  and  there  may  be  want  of  control  of  the 
bladder,  and  loss  of  sexual  function.  These  are  due  probably 
to  progressive  inflammatory  changes.  The  prognosis  in  these 
latter  cases  is  very  unfavourable  ;  the  patient  becoming  either 
crippled  or  a  confirmed  invalid. 

Diagnosis  must  be  made  between  cases  with  and  without 
lesions  in  the  cord.  C-areful  examination  must  be  made  of 
the  muscular  system,  and  any  positive  evidence  of  paralysis 
or  absence  of  reflex  noted;  whereas  alterations  of  sensation 
seldom  give  much  information. 

Treatment. — In  the  absence  of  any  organic  damage,  the 
chief  treatment  is  rest  of  the  body  and  mind,  nourishing  and 
easily  digested  food,  and,  if  necessary,  nerve  sedatives.  These 
should  always  be  followed  if  possible  by  change  of  scene,  with 
gentle  and  regular  exercise  in  the  open  air,  and  agreeable 
diversion  of  an  unexciting  kind.  Pain  in  the  back,  which  is 
often  late  in  disappearing,  may  be  relieved  by  douching  and 
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massage,  and  sometimes  by  counter-irritation.  For  those  cases 
with  organic  lesion,  see  concussion  of  the  spine. 

Laminectomy  is  tlie  removal  of  several  of  the  laminte  and 
spinous  processes  above  and  below  the  injured  part,  in  order 
to  expose  the  cord  for  removal  of  tumours,  etc.,  and  to 
relieve  pressure.  An  incision  is  made  over  the  spines  to  be 
removed,  and  the  soft  parts  pushed  ])ack  with  a  periosteal 
elevator.  The  lamiucC  are  cut  through  ou  each  side  with  Hey's 
or  (iigli's  saws,  and  removed  together  in  one  piece,  or  sepai'- 
ately.  Some  surgeons  prefer  to  make  a  flap  incision  of  the  skin 
in  order  to  avoid  leaving  the  suture  over  the  opening  into  the 
spinal  canal  ;  wliile  others  make  an  osteoplastic  flap  of  laminfe, 
skin  and  connective  tissue,  and  rephice  the  bones  at  the  close 
of  the  operation,  this  latter  method,  however,  is  only  suitable 
when  laminectomy  is  done  for  the  removal  of  tumours  and 
the  like,  and  not  for  displacements  of  the  vertebnx3.  The 
o[)eration  may  be  performed  with  a  fair  prospect  of  success  in  the 
following  conditions  : — (1)  in  injuries  of  all  sorts  in  the  lower 
lumbar  region;  (2)  in  subluxations  of  the  neck,  which 
cannot  be  reduced  ;  (3)  in  all  fractures  of  the  arches  alone, 
when  the  cord  is  pressed  upon  ;  (4)  where  paraplegia  comes 
on  slowly  after  an  interval,  either  from  ha3morrhage  or  in- 
flammatory thickenings  ;  (5)  for  tumours  of  the  spinal  canal, 
meninges  or  cord  ;  (6)  for  relief  of  localised  abscesses  in  the 
canal;  (7)  for  kyphosis  due  to  tubercular  disease  of  the 
vertebne,  when  pressure  on  the  cord  cannot  be  relieved  by 
extension.  It  sliould  not  be  attempted  (a)  Avhere  the  cord  is 
completely  severed, — no  Ijcncfit  is  obtained,  and  the  patient 
is  subjected  to  needless  shock  ;  (h)  if  acute  myelitis  or  menin- 
gitis have  set  in ;  (c)  in  temporary  paraplegia,  i.e.  until  all 
conditions  which  might  arise  fi'om  temporary  disturbance  have 
disappeared  or  become  established  :  thus  in  no  case,  except 
perhaps  in  haemorrhage  without  displacement,  should  the 
operation  be  done  before  ample  time  lias  been  allowed  for  the 
symptoms  to  subside. 

Suture  of  the  cord,  though  recommended  by  some  surgeons 
on  the  basis  of  experiments  on  animals,  is  not  likely  to  result 
in  any  improvement  in  these  circumstances.  AVhen  the  injury 
is  conflned  to  the  caiida  eijuina,  however,  an  attempt  should 
be  made  to  suture  all  the  torn  ends. 

Coccydynia  (or  rocci/jiodi/nia).  A  blow  or  fall  on  the 
coccyx  may  fracture  it,  or  rupture  some  of  its  ligaments.  Tlie 
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result  may  be  continuous  pain  on  sitting ;  and  the  bone  is 
sometimes  eurved  inwards,  and  causes  obstruction  and  pain  in 
defsecating.  The  condition  of  the  parts  is  determined  by  pass- 
ing the  finger  into  the  rectum  and  examining  the  bones 
between  the  finger  and  thumb.  In  persistent  cases  the  bone 
should  be  removed  through  a  curved  incision  with  the  con- 
vexity pointing  away  from  the  anus. 

DISEASES  OF  THE  SPINE. 

Spina  bifida  is  a  congenital  defect  of  the  spinal  canal, 
through  which  part  of  the  cord  or  its  membranes,  distended 
with  cerebro-spinal  fluid,  is  protruded.  It  arises  by  arrest  of 
development  of  the  mesoblastic  elements  forming  the  posterior 
part  of  the  S2)ine,  i.e.  the  verbal  arches  and  muscles ;  some- 
times also  of  the  cord  ;  and  occasionally  of  the  skin  as  well,  so 
that  an  opening  (rhachischisi.s)  is  left.  The  skin  and  spinal 
dura  are  usually  intimately  united,  as  difterentiation  into  layers 
has  not  proceeded  ;  hence  the  covering  of  a  spina  bifida  is  often 
no  more  than  a  thin  membrane.  Three  forms  are  described  : 
(1)  .spinal  meniufioceJe,  in  which  the  sac  is  composed  of  spinal 
membranes,  and  the  interior  communicates  with  the  subdural 
or  more  frequently  the  subarachnoid  space ;  (2)  meningo- 
myelocele, in  which  the  spinal  cord  or  nerves  are  lying  free  in 
the  sac,  or  more  commonly  spread  out  over  its  walls;  and  (3) 
syringo-niyelocele,  in  which  the  central  canal  is  dilated,  and  the 
posterior  part  of  the  cord  is  blended  with  the  sac  wall,  the 
interior  therefore  communicating  directly  with  the  internal 
channels  of  the  cord  and  brain.  Sometimes  instead  of  a  pro- 
trusion there  is  a  small  depression  where  the  arches  are 
deficient  [spina  bifida  occulta),  and  the  site  is  often  covered 
with  a  tuft  of  liair.  The  deformity  is  generally  situated  in  the 
middle  line,  in  the  lumbar,  or  less  commonly  in  the  dorsal  or 
cervical  regions.  In  exceptional  cases  it  protrudes  anteriorly 
through  the  bodies.  It  usually  involves  two  or  three  vertebrae, 
and  the  tumour  is  generally  single,  though  sometimes  it  is 
multiple.  The  condition  is  often  associated  with  hydro- 
cephalus. 

Symptoms. --There  is  a  swelling  in  the  middle  line  in  the 
situations  mentioned ;  soft  and  fluctuating  in  consistence,  but 
increased  in  tension  with  crying  or  straining,  and  covered 
usually  with  a  thin  translucent  membrane.    Pressure  on  the 
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sac  causes  bulging  of  the  fontauelles,  and  may  set  up  con- 
vulsions ;  and  deep  palpation  at  the  edges  may  reveal  the 
defect  of  the  vertebral  arches.  When  the  cord  or  nerves  form 
part  of  the  tumour  there  is  often  paralysis  or  deficient  develop- 
ment of  the  lower  limbs  (club-foot,  etc.). 

Prognosis. — The  great  majority  of  cases  are  fatal  within  the 
first  year,  from  rupture  of  the  sac  with  loss  of  the  cerebro-spinal 
liuid,  or  from  myelitis,  or  paralytic  defects.  In  general,  the 
better  is  the  prognosis,  the  smaller  and  more  pedunculated  the 
swelling,  the  thicker  its  walls,  and  the  less  the  implication  of 
nervous  structures.  If  the  child  survives,  there  is  always 
danger  of  [)ressure  or  rupture  of  the  tumour,  or  of  eczema 
leading  to  suppuration  and  infective  myelitis.  Occasionally  the 
neck  closes  spontaneously  and  the  swelling  atrophies.  ( 'omplete 
openings  cause  death  in  a  few  days  from  myelitis. 

Treatment. — ^The  swelling  should  be  protected  with  a  firm 
cover  of  leather  or  felt,  and  the  skin  tended  carefully  to  pre- 
vent irritation.  In  favourable  cases,  where  there  is  not  much 
paralysis,  the  tumour  should  be  excised.  Two  skin  flaps  are 
made,  the  sac  is  separated  from  the  edges  of  the  opening,  and 
cut  away  after  the  neck  is  occluded  by  ligature  or  suture,  and 
the  skin  woiuid  closed.  Any  nerve  fibres  seen  in  the  sac  wall 
should  be  preserved  ;  and  if  they  cannot  be  separated,  the 
whole  sac  may  be  invaginated  into  the  canal.  In  order  to 
make  a  firmer  covering,  flaps  of  nniscle,  fascia  or  bone  may  be 
turned  over  the  gap,  and  an  additional  safeguard  is  obtained 
by  making  the  skin  incision  transverse  and  the  spinal  incision 
vertical.  The  child  is  laid  face  downwards  on  a  pillow  with 
the  head  lowered  during  the  operation,  so  that  the  cerebro- 
spinal fluid  does  not  drain  away  ;  and  it  is  nursed  in  the  same 
position  till  the  wound  is  healed.  The  injection  of  Morto)i's 
fiuid  (iodine,  potassnun  iodide  and  glycerine),  as  a  radical 
method  of  cure  by  causing  inflammatory  adhesions  at  the  neck 
of  the  sac,  is  attended  with  so  much  danger  and  such  uncertain 
results  that  it  is  no  longer  used. 

Tubercular  disease  (tuOercular  spondi/litis ;  spinal  caries ; 
angular  or  Pott's  curvature)  is  the  commonest  disease  of  the 
spine,  and  one  of  the  most  frequent  of  diseases  of  bone.  It  is 
most  prevalent  between  the  ages  of  5  and  15,  but  occurs  also 
in  adults.  It  is  probably  often  excited  by  injury;  but  in 
children  it  is  difficult  to  establish  a  direct  relationship,  as 
slight  injuries  are  so  common  at  that  age. 
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Pathology. — Tlie  disease  almost  always  attacks  the  bodies 
of  the  vcrtebrtO,  and  later  the  intervertebral  disks  ;  while  the 
joints  and  arches  are  seldom  affected.  The  bony  tissue  becomes 
softened  and  disintegrated,  and  wiien  ])ressurc  is  applied  by 
weight-bearing-,  the  bodies  are  crushed  together  in  front,  and 
at  the  same  time  the  spinous  processes  are  separated  by  the 
action  of  the  hinge-like  articulation.  If  one  vertebra  only  is 
destroyed,  the  kyphosis  is  acute  {aiKjuldr  curvature),  and  the 
cord  may  be  kinked  ;  if  several  vertebrae  are  affected,  as  is 
usually  the  case,  the  deformity  is  a  more  gradual  curve,  and  in 
slight  cases  may  even  escape  detection.  The  surrounding 
parts  are  more  or  less  hypera^mic,  and  inflammatory  thickening 
in  the  S])inal  canal  or  intervertebral  foramina  may  cause 
pressure  on  the  cord  or  spinal  nerves ;  in  children  this 
hyperajmia  is  often  evidenced  in  the  skin  by  abnormal  growth 
of  hair  along  the  spine. 

The  disintegrated  bone  usually  forms  a  cold  abscess,  wdiich 
generally  strips  up  the  anterior  common  ligament  and  makes 
its  way,  aided  by  gravitation  and  guided  by  the  fascial  planes, 
to  various  points  near  the  surface ;  or  the  pus  may  dry  up. 
Sometimes  a  large  sequestrum  is  formed,  wliich  takes  long  to 
break  up  ;  or  it  may  be  absorbed  without  pus-formation  (caries 
sicca).  In  disease  of  the  upper  cervical  region  the  pus  ajjpcars 
as  a  p(M-pharyngeal  abscess,  or  at  the  side  of  the  neck  usually 
behind  the  sterno-mastoid.  In  that  of  the  lower  cervical 
region  it  may  penetrate  to  the  posterior  mediastinum,  and 
discharge  into  the  (josophagus  or  air  passages.  In  the  dorsal 
region  it  may  follow  the  line  of  an  intercostal  artery  to 
the  pleura,  or  point  externally ;  or  pass  down  Avith  the  aorta 
through  the  diaphragm,  and  follow  the  external  iliac  artery 
to  point  in  the  groin  (iliac  abscess),  or  extend  downwards  in 
the  thigh  ;  less  often  it  follows  the  internal  iliac,  and  pass- 
ing through  the  sciatic  notch  presents  as  a  (/luteal  abscess, 
or  even  appears  in  the  ischio-rectal  fossa.  In  the  lumbar 
region  the  pus  usually  ruptures  into  the  sheath  of  the  psoas 
muscle,  and  follows  its  course  to  present  at  the  inner  side 
of  the  femoral  artery  as  a  abscess,  where  it  may  cause 

rigidity  of  the  hip  by  its  tension  in  the  muscle  ;  or  it  may 
spread  to  the  pofiliteal  s[)ace  and  other  parts  of  the  thigl^; 
or  to  the  hip-joint  l)y  way  of  the  psoas  bursa.  Sometimes 
the  pus  appears  near  the  surface  as  ;7(t7'(77ie;:)Ar?V/o,  lumbar, 
or  sacral  abscesses  ;  and  in  rarer  instances  it  may  follow  the 
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vertebral  canal,  and  exert  pressure  from  its  bulk,  or  set  up 
pachymeningitis. 

Symptoms.  -Rigidity  of  the  back,  from  reflex  muscular 
contraction  to  prevent"  injury,  and  in  the  late  stages  from 
fil)rons  or  bouv  ankylosis.  Local  tenderness  elicited  by  press- 
ing over  all  the  spinous  processes  one  by  one,  or  by  tappmg  or 
pressing  gently  on  the  head  so  as  to  exert  a  crushing  stress. 
Pain  on  movement  :  to  avert  this  in  disease  of  the  cervical 
region,  the  child  liolds  his  head  in  both  hands  ;  and  in  that 
of^the  dorsi-lumbar  regiou,  if  asked  to  pick  np  an  article  from 
the  floor,  he  supports  the  body  with  the  hand  on  the  knee  and 
lowers  it  by  bending  tiie  legs  while  the  spine  is  kept  stiff'  and 
vertical.  All  movements  are  made  with  caution,  and  the 
child  holds  on  to  any  piece  of  furniture  handy,  to  protect 
the  spine  agahist  sudden  jars.  In  the  early  stages,  the  disease 
should  be  suspected  when  a  child  easily  tires  of  his  play  and 
often  lies  down  to  rest  himself. 

Deformity  may  be  so  slight  that  it  passes  unnoticed  even 
when  a  large  abscess  has  formed;  in  other  cases  it  is  well 
marked.  Curvature  is  nearly  always  antero-posterior,  lateral 
l)ending  being  rare.  When  the  spine  is  bent  at  one  level,  a 
compensatory  curve  is  often  developed  at  another  level.  In 
the  cervical  region,  the  neck  may  be  bent  so  that  the  chin  rests 
on  the  sternum.  In  kyphosis  of  the  upper  dorsal  region  the 
ribs  are  inclined  downwards  and  approximated  to  the  spine,  so 
that  the  chest  is  flat  and  shallow.  With  kyphosis  in  the 
hunbar  region  and  compensatory  lordosis  in  the  dorsal,  the  ribs 
are  raised  and  the  thorax  is  short  and  narrow,  and  projects 
forwards  {jngeon-hreast).  The  body  is  shortened,  the  arms 
appear  abnormally  long,  and  the  head  is  sunk  between  the 
shoulders.  These  deformities  cause  displacements  of  the 
thoracic  and  abdominal  organs,  and  disarrangements  of  the 
attached  muscles. 

Painless  abscesses  may  appear  in  any  of  the  parts  mentioned 
above  ;  they  are  filled  with  tubercular  debris,  or  in  very  chronic 
cases  with  an  almost  clear  fluid ;  the  walls  have  usually  a 
well-develoi)cd  "pyogenic  membrane"  covered  with  a  thick 
layer  of  fibrin. 

"  Pressure  on  the  cord  from  inflammatory  thickening  (pachy- 
meningitis, periostitis,  or  cold  abscess),  or  from  kinking  of  the 
spine,  gives  rise  to  partial  paralysis  of  the  lower  liml)s.  Sensa- 
tion is  generally  not  lost,  as  the  pressure  is  contined  to  the 
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anterior  (motor)  parts  of  the  cord ;  l)ut  there  is  sometimes 
numbness  or  tingling-  of  the  legs.  Pains  along  the  intercostals 
{jileurodynia),  encircling  the  body  {<jirdle  paim),  or  referred  to 
the  front  of  the  abdomen  and  complained  of  as  atomach-ache, 
are  prolnibly  due  to  irritation  of  the  spinal  nerves  as  they 
emerge  from  the  canal. 

Diagnosis  from  other  conditions  is  seldom  ditficult.  In 
the  early  stages  the  pain  may  be  simulated  by  rheumatism,  and 
lumhago,  which  generally  yield  to  suitable  treatment.  Rigidity 
and  curvature  may  be  occasioned  by  osteo-art/irifis,  which  is 
usually  evinced  by  signs  of  it  in  other  bones ;  by  rickets, 
in  whicli  the  curve  is  more  rounded  and  disap])ears  more 
readily  on  gentle  extension  ;  or  by  lateral  curvature,  in  which 
the  deformity  is  usually  quite  different.  Erosion  of  the  verte- 
brae may  be  caused  by  malignant  tumours  which  usually  give 
rise  to  extreme  pain  ;  and  aneuri/sms,  which  may  be  detected 
by  auscultation ;  also  by  sr/philis  and  hydatid  ajsts.  Para- 
plegia may  arise  from  infantile  parahjsis,  in  which  the  onset 
is  more  sudden,  and  atrophy  is  more  pronounced.  Most  of 
these  conditions  may  be  imitated  in  hysteria,  but  the  symptoms 
are  not  constant,  the  signs  of  caries  are  absent,  and  other 
evidences  of  hysteria  may  be  detected. 

Gold  abscesses  in  connection  with  caries  may  also  give  rise  to 
difficulty  in  diagnosis.  Chronic  post-pharyngeal  abscess  should 
be  distinguished  from  acute  abscess  in  this  locality  by  the  history 
of  acute  inflammation  (sometimes  a  very  uncertain  matter) ; 
and  from  solid  tumours  by  their  consistence.  Lumbar  abscess, 
from  fierinephritic  abscess  by  the  history  of  irritation  of  the 
kidney,  etc.  Iliac  abscess,  from  that  following  appemlicitis  by 
the  absence  of  a  ju-evious  acute  attack  and  by  other  svmptoms, 
and  from  aneurysm  of  the  iliac  artery,  in  which  there  is  bruit 
and  expansile  pulsation.  Psoas  abscess,  from  hernia,  which 
is  reducible  with  a  slip  and  gurgle  ;  from  Imbo,  in  which  the 
onset  is  rapid  and  the  pain  acute  at  first ;  from  tumours  by 
their  consistence  ;  and  from  hip-joint  disease  by  the  absence 
of  pain  in  the  joint  and  the  freer  mobility  of  the  limb. 

Prognosis  is  fairly  good  in  children,  but  becomes  less  so  as 
age  increases.  Recovery  takes  place  with  subsidence  of  bone- 
destruction  and  abscess-formation,  and  ankylosis  of  the  spine. 
If  the  case  is  seen  sufficiently  early,  kyphosis  ought  not  to 
appear  ;  and  it  is  part  of  the  treatment  to  encourage  ankylosis 
in  a  proper  position.    In  all  cases  progress  is  slow  ;  several 
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years  being  sometimes  required  to  effect  a  cure.  Tlie  causes 
of  death  in  unfavourable  cases  are  :  (1)  septic  infection  of 
a  cold  abscess  or  carious  bone,  followed  by  hectic  fever ;  (2) 
acute  inflammation  or  sudden  rupture  of  the  cord  ;  (3)  htemor- 
rhage  from  a  large  vessel  involved  in-an  abscess  ;  or  (-i)  suffoca- 
tion from  rupture  of  an  abscess  into  the  lungs  or  air  passages. 

Treatment. — Besides  the  ordinary  constitutional  treatment 
of  all  tubercular  cases,  the  chief  recjuirement  is  rest  to  the 
spine.    As  soon  as  diagnosis  is  made,  the  patient  should  be 
laid  on  a  flat  bed  on  his  back,  with  padding  under  all  bony 
prominences.    If  the  deformity  does  not  sensibly  diminish  with 
this  position,  extension  may  be  applied  to  aid  straightening  ; 
and  this  should  be  used  in  any  case  where  there  is  spastic 
twitching  of  the  legs.    {Calofs  method  of  forcible  straightening 
of  the  spine  under  antesthesia  is  properly  abandoned  on  account 
of  its  danger  and  inefticiency.)     Children  may  be  fixed  in 
double  splints  of  Bri/ant's,  Hamilton's  or  Thomas's  patterns,  or 
in  Ph('lps's  box,  which  is  a  wooden  casing  lined  wdth  padding 
into  which  the  child  is  strapped,  or  in  a  somewhat  similar  case 
of  plaster-of-Paris  applied  to  the  back  of  the  body  and  legs  : 
these  enable  the  patient  to  be  carried  out  into  the  open  air  in 
flue  weather.    Rest  in  bed  is  continued  until  pain  and  other 
acute  conditions   have  abated ;   when  the  body  should  be 
encased  in  a  plaster  jacket  {Sayre),  applied  while  the  patient 
is  slung  up  by  the  neck  and  shoulders,  so  that  the  spine  is 
straightened  out  as  much  as  possible  short  of  causing  pain,  or 
injury  to  the  spinal  structures.    The  plaster  jacket  must  rest 
on  the  pelvis  and  grip  the  chest  high  up  so  as  to  maintain  the 
improved  position  ;  if  there  is  a  projecting  spine,  it  must  be 
guarded  against  pressure  by  cutting  a  hole  in  the  plaster  or 
making  a  cup-shaped  depression  lined  with  wool  into  which  it 
flts.     The  patient  should  be  sent  to  the  sea-side  if  possible, 
and  be  encouraged  to  take  exercise  in  the  open  air  short  of 
fatigue.    If  pain  recommences,  the  patient  must  again  be  con- 
fined to  bed.     The  plaster  requires  renewal  as  often  as  it 
becomes  loose  or  foul ;  and  occasion  should  be  taken  at  each 
change  to  attempt  gentle  straightening  of  the  spine.  When 
all  active  disease  has  subsided,  the  plaster  should  be  exchanged 
for  an  adjustable  corset  ;  this  may  be  a  ])oroplastic  jacket,  or 
well-fitting  steel-ribbed  stays. 

When  the  disease  is  in  the  cervical  or  occipital  region,  the 
head  must  be  supported  by  slings  from    jnry-mast  fixed  to  the 
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jacket,  or  by  an  extension  of  the  plaster  or  poroplastic,  to  form 
a  neck  support  and  cap  {Walsham),  to  which  the  head  is 
bandaged  ;  or  a  stiff'  coHar  of  poroplastic  or  leatlier  imiv  be 
worn,  so  that  the  occiput  and  chin  rest  upon  it,  while*^  the 
collar  rests  on  the  shoulders  ;  a  pneumatic  collar  {Fhinimi),  or 
wire  spring  collar  (J/oore)  acting  on  the  same  parts  are  rather 
more  comfortable. 

Psoas  and  other  abscesses  should  be  evacuated  as  soon  as 
possible.  For  small  ones  a  trocar  may  be  passed  obliquely 
through  the  tissues  so  as  to  make  a  loug  valvc-like  opening, 
but,  in  order  to  prevent  microbes  being  carried  inwards  from 
the  depths  of  the  skin,  a  small  cutaneous  incision  should  first 
be  made  with  a  knife.  After  evacuation,  the  cavity  mav 
be  injected  with  iodoform  emulsion  in  glycerine  or  oil.  Larger 
abscesses  are  better  opened  by  a  free  incision,  and  flushed  out 
with  sterile  saline  solution,  to  get  rid  of  the  debris  and 
fibrinous  lining.  The  interior  may  be  also  scraped  with  a 
flushing  spoon  {Barker),  the  lotion  being  sufficiently  hot 
{105'  F.)  to  check  bleeding;  but  damage  is  apt  to  be  done  in 
this  way  to  delicate  structures  in  the  walls  of  the  abscess  ; 
and  as  the  spoon  can  seldom  reach  the  diseased  bone,  probably 
as  good  residts  are  obtained  by  wiping  out  the  cavity  witli 
gauze,  or  by  plain  flushing.  Three  or  four  ounces  of  iodoform 
emulsion  are  injected,  and  in  all  these  cases  the  wound  is 
closed  and  sealed.  The  cavity  usually  fills  up  again  to  some 
extent ;  and,  if  the  fluid  is  not  soon  reabsorl)ed,"it  should  be 
removed  as  before.  Each  succeeding  operation  shows  the 
fluid  to  be  clearer  and  less  in  quantity  ;  and  finally  no  more 
is  formed.  In  the  most  favoural)]e  cases  the  abscess  cavity 
becomes  replaced  by  cicatrici^d  connective  tii^sue.  In  some 
cases  a  psoas  abscess  may  also  be  opened  near  its  orW\n  ;  and 
this  gives  the  opportunity  of  removing  necrosed^  l)one  if 
])resent.  Retro  pharyngeal  abscesses  should  be  opened  from 
tiie  neck  ;  and  lumbar  abscess  at  the  nearest  point.  All  these 
operations  must  be  carried  out  with  scrupulous  asepsis  ;  and 
should  any  abscess  become  septic,  it  nnist  be  drained,  or,  much 
more  safely,  laid  freely  open  and  jjacked  with  iodoform  gauze 
like  any  other  o];en  septic  wound. 

Pressure  on  the  cord,  as  indicated  by  spasm  or  paralysis  of 
tlic  inuscles,  may  sometimes  be  relieved  l)y  laminectomy  :  this 
is  most  successful  when  the  curvature  is  very  sharp.  In  other 
cases,  when  the  curvature  is  not  acute,  pressure  is  not  relieved 
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ill  this  way  ;  but  the  inliaininatory  thickening  in  front  of  tlie 
cord,  whicli  is  tlie  most  frequent  cause,  may  be  reached  tlirough 
a  wound  involving  the  transverse  processes  and  heads  of  the 
ribs,  and  can  sometimes  then  be  removed  with  a  curette 

Occipito-atloid  and  Atlanto-axial  disease  are  special  forms 
of  tubercular  spinal  disease,  in  which  more  ])articularly  the 
articular  surfaces  of  these  joints  are  implicated  ;  though  the 
inflammation  mav  start  in  the  bone,  as  in  lesions  of  other 
joints.  The  ligaments  may  become  loosened,  and  the  head  has 
then  a  tendency  to  be  displaced  forwards  ;  if  the  odontoid 
in-ocess  of  the  atlas  is  diseased,  a  sudden  jar  may  fracture  it, 
dislocate  the  head,  and  cause  instant  death. 

I'he  chief  symptom  is  severe  pain  shooting  up  the  back  of 
the  head  or  down  tlie  neck  :  this  is  increased  by  any  move- 
ment, and  the  patient  generally  holds  the  head  in  both  hands 
to  keep  it  steady  ;  the  head  cannot  be  rotated  without  pain, 
and  so  has  to  turn  with  the  body.  An  abscess  may  develop 
\\\  the  neck,  or  in  the  post-pharyngeal  tissue. 

Treatment  consists  in  laying  the  patient  in  bed  with  sand 
pillows  at  tlie  sides  of  the  head  ;  replacing  these  as  soon 
as  possible  with  a  plaster  or  poroplastic  case  to  the  back  of  the 
shoulders  and  head,  and  when  the  symptoms  subside,  with  a 
jury-mast  or  neck-collar.  The  extreme  pain  is  often  relieved 
by  the  actual  cautery  applied  to  the  neck,  and  this  appears  to 
lielp  the  cure  of  the  disease. 

Syphilis,  Acute  Osteomyelitis,  and  Actinomycosis  are  all 
rare  ;  but  the}-,  especially  the  last  named,  may  give  rise  to 
symptoms  similar  to  those  of  tubercular  caries  or  of  tumours. 

Osteo-arthritis  {spom/t/ litis  deformans)  is  a  disease  of  middle 
and  late  life,  which  is  characterised  amongst  other  symptoms 
by  osteophytic  inflammation  of  the  vcrtebne  ;  disappearance 
of  the  intervertebral  disks  ;  and  ankylosis  of  a  number  of  the 
vertebra)  and  often  of  the  whole  spine  in  one  bony  mass  ;  with 
outgrowths  along  the  line  of  the  common  ligaments.  Later 
on,  the  lateral  and  spinous  processes  and  the  spinal  ends  of 
the  ribs  also  become  joined  together,  and  all  mobility  of  the 
thorax  becomes  lost.  The  symptoms  are  severe  pain,  and 
arching  of  the  spine  ;  and  when  ankylosis  of  the  ribs  is  estab- 
lished, difficulty  of  breathing,  or  disease  of  the  lungs  (see  also 
p.  21fi). 

Tumours  of  the  vertehral  rohnnn  are  rare,  except  metastatic 
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growths  secondary  to  malignant  tumours  arisinu"  elsewhere  in 
the  body.  They  give  rise  to  severe  boring  pain,  and,  accord- 
ing to  tlieir  situation  and  extent,  to  irritation  or  destruction  of 
the  cord.  Congenital  tumours  are  met  with  in  the  sacro- 
coccygeal region  (page  69). 

Prmaary  tumours  of  the  cord  or  its  membranes  are  not 
common  ;  but  fibrous  or  other  growths  mav  be  met  with.  Thev 
may  be  diagnosed  and  located  by  their  effects  on  the  various 
tracts  and  levels  of  the  cord.  In  suitable  cases  the  spinal 
canal  may  be  opened  by  laminectomy,  and  the  tumour  possiblv 
removed. 

Scoliosis  {lateral  curvaiure)  is  a  deformity  in  which  the 
spme  is  deflected  to  one  side,  usually  the  right,  in  the  upper 
dorsal  region,  with  a  compensatory  curve  of  the  lumbar  reuion 
m  the  opposite  direction,  and  accompanied  by  rotation  of  the 
vertebra3.  It  occiu-s  most  commonly  in  girls^,  especially  those 
of  an  anaemic  type,  and  appears  about  "the  age  of  greatest 
growth  ;  i.e.  from  the  tenth  to  the  eighteenth  year. 

-Sltiology.— It  is  due  in  the  first  instance  to  weakness  of  the 
muscles  of  the  back,  arising  from  illness,  rapid  growth  of  the 
skeleton  at  the  expense  of  the  luuscular  system,  unsuitable 
feeding,  bad  hygiene,  or  possibly  hereditary  tendencies.  The 
local  causes  are  habitual  over-fat if/ue  :  fmdiy  positions,  such  as 
in  carrying  weights  persistently  "in  one  hand,  and  distorting 
attitudes  in  writing  at  school  :  or  compensatory  curves  from  tortf- 
collis,  or  from  tilting  of  the  pelvis  from  standing  on  one  leg, 
hip  disease,  unequal  length  of  legs,  geim  valgum  or  flat  foot- 
It  also  arises  directly  by  contraction  after  burns  or  empyemas. 

Pathology. — As  the  muscles  relax,  support  of  the  spine  falls 
on  the  ligaments,  which  soon  becorxie  stretched,  and  allow  the 
spine  to  bend.  This  distortion,  acting  on  the  incompletely 
ossified  vertebra',  crushes  them  together  at  the  concavity  of 
both  curves,  until  they  assume  a  wedge  shape.  In  order  to 
adapt  themselves  more  easily  to  the  bent  position,  the  vertebra; 
always  rotate  to  some  extent  in  the  vertical  plane,  the  spinous 
processes  pointing  towards  the  concave  side.  The  ribs  of 
course  follow  the  vertebra,  and  gradually  become  distorted, 
those  on  the  convex  side  being  acutely  bent  about  the  an  sic! 
and  those  of  the  opposite  side  being  straightened  out  and 
crowded  together;  so  that  the  chest  assumes  a  rhomboid 
shape  and  is  generally  diminished  in  capacity.  The  pro- 
jection of  the  angle  of  the  ribs  carries  the  scapula  with  it. 
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causing  it  to  project;  indeed  it  is  for  growing 'Ont  of  the 
shoulder-blade"  that  the  patient  is  usually  bronght  to  the 
surgeon ;  though  sometimes  the  projection  of  the  hip  is  more 
prominent. 

Symptoms. — The  patient  should  be  stripped  to  the  waist 
and  made  to  stand  in  front  of  the  surgeon.  At  once  the  right 
(or  sometimes  the  left)  shoulder  is  seen  to  stick  out,  and  the 
opposite  hip  is  prominent.  The  body  is  now  bent  forwards  as 
far  as  possible  with  the  hands  hanging  down,  in  order  to  show 
how  much  of  the  curve  disappears  with  this  position.  The 
spinous  processes  should  be  marked  with  a  skin  pencil,  and  the 
line  compared  with  that  produced  when  the  patient  assumes 
the  upright  position.  She  is  then  directed  to  bend  the  body 
to  either  side  and  rotate  it,  and  hang  bv  the  arms  from  a 
cross-bar,  so  that  the  spine  straightens  out.  By  these  means 
the  extent  of  the  deformity  and  the  range  of  movements  can 
be  determined.  For  the  purpose  of  comparing  progress,  a 
scoliosometer  {Mikulicz)  should  be  employed  :  it  consists  of 
two  graduated  rods  sliding  on  one  another  at  right  angles,  with 
or  without  a  protractor  to  indicate  the  angle  between  the  line 
of  the  spinous  processes  and  that  joining  the  iliac  crests.  By 
means  of  this  device  the  displacements  from  the  middle  line 
may  be  noted  at  different  levels. 

Prognosis.  —  If  seen  early  enough,  the  disease  is  very 
amenable  to  treatment ;  the  degree  of  curability  varying  with 
the  absence  of  deformity  of  bones  and  ligaments. 

Treatment  consists  essentially  in  improving  tlie  muscular 
tone,  and  reducing  the  deformity.  The  former  is  achieved  by 
general  constitutional  means ;  and  by  graduated  exercises  of 
the  muscles  opposing  the  deformity,  such  as  lifting  weights, 
pulling  on  elastic  cords,  and  swinging  and  rotatory  movements 
of  the  body,  etc.  The  deformities  are  counteracted  by  lying 
on  a  flat  board  for  one  or  two  hours  a  day,  and  hanging  by 
tlie  arms,  etc.,  while  inequalities  of  the  legs  and  other  defects 
must  be  remedied  by  wearing  pattens  or  thick  soles,  etc. 
All  exercises  must  be  carried  out  regularly,  with  intervals  of 
rest,  in  short  periods  which  may  be  increased  from  week  to 
week  ;  if  carried  to  the  point  of  fatigue,  they  are  usually  worse 
than  useless.  Only  when  the  deformity  is  so  grcaf  that  it 
causes  pain  from  pressure,  or  interferes  with  function,  should  a 
mechanical  support  be  w^orn  ;  and  then  it  should  be  removed 
at  intervals  to  allow  of  movements  and  exercises. 
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Kyphosis  is  forward  bending-  of  the  .sj^ine.  Besides  occurring 
very  prominently  in  caries  of  tiie  spine,  it  arises  from  habitual 
stooping  over  various  occupations,  and  it  is  encouraged  or  con- 
firmed by  weakness  of  the  back.  It  also  occurs  as  a  frequent 
deformity  in  osteo-arthritis,  hyjjcrtrophic  osteo-arthropathy 
and  in  rickets. 

Lordosis  is  an  exaggeration  of  the  normal  hunbar  curvature  ; 
and  the  shoulders  are  compelled  to  be  thrown  back  to  maintain 
balance.  It  is  seen  most  frequently  in  cases  of  fixation  of  the 
hip-joint  from  disease,  and  is  developed  to  allow  the  lower 
limb  to  be  brought  into  line  with  the  other  in  the  extended 
position.  It  arises  sometimes  from  muscular  atrophy  of 
various  origins. 

Spondylo-listhesis  is  a  chronic  subluxation  forwards  of  tlie 
lowest  lumbar  vertebra  on  the  sacnun.  It  occurs  usuallv 
from  injuries,  but  sometimes  as  a  result  of  weakening  of  the 
ligaments,  with  displacement  from  weight-bearing. 


CHAPTER  III. 


FACE,  EAR,  NOSE  AND  MOUTH. 

INJURIES  AND  DISEASES  OF  THE  FACE. 

Contusions  of  the  face  in  the  region  of  the  orbit  are  familiar  to 
all  as  "  black  eyes."  The  discoloration  due  to  extravasation 
of  blood  is  not  amenable  to  any  treatment  but  time  ;  but  it 
may  be  prevented  to  some  extent  by  the  application  of  firm 
pressure  and  cold  innnediately  after  the  injury,  to  control  the 
bleeding. 

Wounds  of  the  face  bleed  profusely,  owing  to  the  very  free 
blood-supply  ;  for  the  same  reason  they  heal  very  rapidly. 
Plastic  operations,  therefore,  do  speciall}^  well  on  the  face. 

Fractures  of  the  upper  jaw,  the  malar  bone,  or  the  zygoma, 
are  usually  the  result  of  extreme  violence.  The  displacements 
are  so  varied  that  no  rule  can  be  given  for  their  reduction. 
The  maxillary  antrum  may  be  opened  in  fractures  of  the 
superior  maxilla. 

Treatment. — The  bone  must  be  returned  as  nearly  as  possible 
to  its  proper  place,  and  this  often  entails  making  a  small 
wound  to  insert  an  elevator  below  it. 

Eodent  ulcer  (/'/'/e  p.  66)  occurs  usually  on  the  upper  part 
of  the  cheek  near  the  inner  or  outer  canthus  of  the  eye,  or  at 
the  edge  of  the  nose.  It  is  of  slow  growth,  and  the  glands  are 
rarely  affected.  It  should  be  treated  with  X-rays,  as  the 
results  are  sometimes  remarkably  successful.  If  improvement 
does  not  take  place  the  ulcer  should  be  excised,  and  the 
defect  closed  by  a  plastic  operation. 

Parotitis  occurs  primarily  in  the  epidemic  form  of  mumps, 
which  rarely  requires  surgical  treatment.  It  is,  however,  some- 
times accompanied  by  inflannnation  of  the  testis,  and  if  sup- 
puration tfikes  place,  an  incision  should  be  made  there  as  soon 
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as  possible  to  i)revent  atropliv.  The  ovaries,  mamma,  and  other 
glands  may  be  simiUirly  aft'ected  with  "metastatic"  inflamma- 
tion. ^  Parotitis  also  occurs  secondarily  in  the  course  of  acute 
specific  fevers,  especially  enteric.  An  important  variety  of 
secondary  parotitis,  affecting-  both  glands,  or  more  usually  one, 
is  that  which  follows  abdominal  anil  sometimes  other  openltions. 
The  pathology  post-operative  parotitis  is  not  yet  clearly  known, 
but  it  is  obvious  that  infection  spreads  from  the  mouth  by  way 
of  Stenson's  duct,  when  the  gland  is  not  in  a  state  to  resist 
invasion.  This  want  of  immunity  has  been  attributed  to 
abeyance  of  function  due  to  starvation  methods  of  treatment; 
to  general  inertia  of  the  bowels,  witli  accumulation  of  waste 
products  in  the  blood  ;  and  to  reflex  influence  of  some  kind 
from  the  abdominal  organs.  None  of  those  conditions  alone  are 
sufficient  to  explain  the  occurrence  of  parotitis.  The  presence 
of  dryness  of  the  mouth,  collection  of  sordes,  or  obvious  oral 
sepsis,  favours  its  occurrence.  .  The  i<ymp>tonu  are  rise  of 
temperature  and  general  febrile  conditions  ;  j^ain  and  swelling 
and  sometimes  ttdema  in  the  region  of  the  gland.  Fluctuation 
may  be  felt  when  pus  has  formed  ;  but,  owing  to  the  dense 
capsule,  it  is  very  often  impossible  to  detect.  In  favourable 
cases  the  inflammation  subsides  in  two  or  three  days  ;  but  in 
suppurative  cases  the  pus  may  burrow  and  discharge  into  the 
external  auditory  meatus,  or  into  the  deep  cellular  planes  of 
the  neck,  and  invade  the  mediastinum. 

Treatment. — The  j^'^'opliylaciic  treatment  consists  in  cleans- 
ing the  mouth  with  gauze  and  moistening  it  with  glycerine  and 
borax,  and  commencing  ordinary  diet  as  soon  as  the  digestive 
state  of  the  patient  allows  of  it.  When  inflammation  occurs, 
for  the  first  few  days  warm  fomentations  may  be  applied  to 
soothe  the  pain,  or  iodine  may  be  painted  on  as  a  mild  counter- 
irritant.  If  the  inflammation  does  not  subside  after  three  days, 
an  incision  should  be  made  on  the  probability  tliat  pus  may 
have  formed  ;  if  pus  is  not  found,  tension  will  at  all  events  be 
relieved,  and  the  wound  will  soon  heal  with  little  mark. 
The  incision  should  be  made  horizontally  in  order  to  avoid 
the  branches  of  the  facial  nerve.  The  skin  and  fascia  must 
be  divided  with  a  knife,  but  the  opening  should  be  continued 
by  Hilton's  method  ;  and  a  drainage-tube  should  be  inserted, 
as  the  opening  is  apt  to  close  up. 

Parotid  abscess  occurs  in  the  foregoing;  but  also  from 
infection  and  suppuration  in  the  lymphatic  tissue  which  is 
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found  embedded  in  the  salivary  gland  near  its  posterior  border. 
This  may  become  implicated  by  disease  of  the  salivary  gland, 
or  by  spread  of  infection  from  the  face,  or  indirectly,  from 
the  submaxillary  gland.  It  must  be  treated  in  the  same  way 
as  the  preceding. 

Chronic  parotitis  is  due  to  tuberculosis,  or  to  chronic 
irritation  from  calculi,  which  cause  intermittent  swelling  and 
pain,  or  from  other  obstructions  to  the  duct.  If  obstruction  is 
complete  a  cyst  may  form;  and  if  this  bursts  through  the 
skin  a  salivary  fistula  results. 

Salivary  fistula  is  due  to  a  wound  of  .Stenson's  duct  or  of 
the  salivary  gland.  It  arises  also  from  ulceration  due  to  dis- 
ease or  to  a  calculus,  accompanied  by  obstruction  to  the  duct. 
There  is  a  small  opening  on  tlie  cheek  which  discharges 
saliva,  especially  during  eating. 

Treatment. — ^Vounds  of  the  gland  heal  readily  if  the  dis- 
charge has  free  passage  to  the  mouth.  If  there  is  any 
obstruction  a  small  bougie  should  be  passed  into  the  duct  from 
time  to  time.  When  the  opening  is  in  direct  communication 
with  the  duct,  a  director  should  be  passed  through  it  and 
forced  into  the  naouth.  The  walls  of  the  fistula"^  are  then 
excised  with  a  narrow  knife,  and  the  small  wound  closed  with 
a  stitch.  The  opening  into  the  mouth  may  be  kept  free  by 
passing  a  silver  stitch  through  the  edge  of  the  orifice.  All 
attempts  at  closure  before  active  ulceration  has  ceased  are 
usually  in  vain. 

EAR. 

Injuries  heal  readily,  and  wounds  unite  quickly  if  sutured 
owing  to  the  free  blood-supply.    This  also  favours  the  formation 
of  hannatoma  auris  following  slight  bruises  ;  and  the  resultino- 
cicatrisation  sometimes  leads  to  deformities  of  the  ears.  This 
condition  is  said  to  be  specially  conmion  in  the  insane. 

Foreign  bodies,  or  masses  of  impacted  cerumen,  should 
always  be  extracted  with  the  aid  of  the  ear  mirror  and 
speculum  ;  if  this  is  done,  the  risk  of  damage  to  the  membrane 
during  their  removal  is  slight.  In  ordinary  circumstances 
most  foreign  bodies  can.be  removed  by  briskly  syringino-  out 
the  meatus  with  warm  water.  If  the  body,  such"  as  a  p"ea  is 
likely  to  swell  by  imbibition  of  moisture,  it  may  be  shrunk 
with  a  few  drops  of  alcohol  instilled  into  the  meatus. 
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Boils  iu  the  meatus  are  extremely  painful,  and  should  be 
incised  as  soon  as  possible.  The  meatus  is  dried  out  from 
time  to  time,  but  not  packed  ;  and  a  small  absorbent  dressing 
applied  to  the  ear. 

Ivory  exostoses  may  give  rise  to  pain,  or  interference  with 
hearing,  or  encourage  collection  of  cerumen  in  the  inner  part 
of  the  meatus.  They  are  removed  most  conveniently  by  a 
small  burr. 

Acute  catarrh  of  the  middle  ear  is  a  common  accompani- 
ment of  severe  coryza  and  the  acute  infectious  diseases  ;  or  may 
follow  direct  irritation  with  cold  water  in  bathing,  or  by  nasal 
douching.  It  commences  fairly  suddenlj^,  with  pain  in  the 
ear  of  a  stabbing  or  throbbing  character,  and  at  first  inter- 
mittent. In  the  milder  form  there  is  little  effusion  ;  and  the 
pain,  which  is  due  mainly  to  swelling  of  the  mucous  membrane 
and  blockage  of  the  Eustachian  tube,  may  be  relieved  by 
application  of  hot  cotton  wool  over  the  side  of  the  head,  or  by 
syringing  the  ear  with  warm  boracic  lotion  which  is  afterwards 
dried  out.  If  the  pairu  is  very  acute,  injections  of  ether  vapour 
through  a  Eustachian  catheter  sometimes  give  relief.  In  the 
more  severe  form  the  exudation  is  muco-purulent,  and  the 
symptoms  are  accordingly  aggravated,  and  may  even  give  the 
signs  characteristic  of  meningitis  (vide  p.  261).  On  examina- 
tion the  membrane  is  seen  to  be  distended  with  opaque  yellow 
fluid.  If  spontaneous  rupture  of  the  membrane  does  not  take 
place  soon  after  the  pus  makes  its  appearance,  and  in  all  cases 
where  the  temperature  remains  high  or  rigors  occur,  the 
membrane  should  be  j^unctured  (paracentesis)  with  a  narrow 
knife.  As  this  opei'ation,  though  momentary,  is  extremely 
painful,  the  patient's  hands  should  be  controlled,  and  the  head 
placed  against  an  immovable  surface.  In  children  a  whifF 
of  chloroform  should  be  given  ;  in  adults  the  membrane  may 
be  anaesthetised  to  some  extent  by  instilling  into  the  meatus 
three  drops  (maximum)  of  a  25  per  cent  solution  of  cocaine  in 
aniline  oil  (Gray).  After  puncture,  the  ear  should  be  lightly 
filled  with  iodoform  gauze,  and  this  changed  as  often  as  it 
becomes  wet.  If  the  discharge  is  thick  the  ear  may  be  gently 
syringed  with  boracic  lotion.  Inflation  should  be  practised  in 
all  cases,  at  least  until  the  discharge  has  ceased.  The  incision 
is  apt  to  close  very  rapidly,  and  may  require  to  be  repeated. 
For  chronic  suppuration  see  a  work  on  the  Ear. 

Mastoiditis. — Inflammation  of  the   mastoid  is  generally 
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secondary  to  disease  of  the  middle  ear,  from  which  it  spreads 
by  way  of  the  attic  and  antrum.  Other  cases,  however,  seem 
to  be  set  up  primarily  (especially  in  diabetes)  by  infection 
through  the  circulation.  It  occurs  as  catarrh  or  su])puration 
of  the'mastoid  cells,  or  as  osteomyelitis  of  the  intermediate  bony 
walls  ;  but  usually  those  are  combined.  If  it  is  dependent  on 
an  attack  of  acute  otitis,  the  mastoid  disease  is  mild  in  character, 
and  usually  subsides  if  the  middle  ear  is  relieved  of  its  effusion. 
When  secondary  to  a  chronic  ear  condition  it  is  generally  severe, 
and  may  be  very  acute  ;  if  unreUeved  by  operations  it  rarely 
subsides,  and  its  terminations  depend  on  the  comparative 
resistance  of  the  adjacent  tissues.  It  often  spreads  outwards, 
and  sets  up  first  periostitis,  and  then  subperiosteal  abscess, 
especially  in  children.  If  it  spreads  inwards,  it  may  cause 
thrombo-phlebitis  of  the  lateral  and  sigmoid  sinus ;  or  it  may 
penetrate  to  the  base  of  the  skull  and  set  up  meningitis,  or 
abscess  in  the  brain  or  cerebellum. 

Symptoms. — There  is  swelling  and  oedema  over  the  mastoid 
process,  and  if  abscess  develops  the  ear  is  pushed  forwards 
and  outwards.  There  is  boring  pain  referred  to  the  ear  or 
the  temporal  bone,  usually  intermittent,  and  there  is  great 
tenderness  on  pressure.  Fever  of  a  remittent  type,  and  other 
inflammatory  signs  accompany  tliese  symptoms,  and  vary  in 
intensity  according  to  the  severity  of  the  disease. 

Diagnosis. — From  acute  otitis  with  oedema  of  the  mastoid, 
by  the  tendency  for  the  swelling  to  extend  rather  than  remain 
limited  ;  from  external  inflammation  of  the  ear,  with  oedema  of 
the  soft  parts,  by  the  presence  of  signs  of  old  middle  ear  disease, 
and  absence  of  a  source  of  external  irritation. 

Prognosis. — Mild  mastoiditis  associated  with  acute  otitis 
may  subside  with  antiphlogistic  treatment.  The  other  forms 
are  dangerous,  and  sliould  be  treated  surgically  without  delay. 

Treatment. — In  the  catarrhal  forms,  Leiter's  tubes  or  cool- 
ing lotions  should  l)e  applied  to  the  l)ack  of  the  ear,  and  the 
tympanic  membrane  if  still  intact  should  be  incised  to  give  exit 
to  the  discharge,  in  order  to  relieve  tension  and  prevent  further 
absorption.  In  the  supptirative  forms,  it  is  sometimes  sutHcient 
in  children  (where  the  mastoid  cells  as  a  rule  are  few  in 
number,  and  only  slightly  developed,  and  the  disease  is  often  of 
a  periostitic  nature)  to  make  a  ijcrpendicular  incision  down  to 
the  bone  at  the  back  of  the  attachment  of  the  auricle.  If  any 
pus  is  seen  exuding  from  the  surface,  the  bone  should  be  opened 
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up  a  little.  In  adults  the  mastoid  must  be  fully  exposed,  and, 
if  necessary,  a  horizontal  incision  made  backwards  from  the 
first.  The  diseased  interior  is  scooped  out  with  a  sharp  spoon, 
gouge,  or  burr,  until  a  smooth  wall  of  healthy  bone  is  left  (see 
smiis  thromhoisis).  The  membranous  meatus  "is  separated  from 
its  bony  wall  behind,  the  posterior  half  cut  across  and  retracted 
forwards,  and  the  middle  ear  cleared  out.  The  cavities  of  the 
mastoid  and  ear  are  united  by  removing  the  bridge  formed 
by  the  posterior  wall  of  the  bony  meatus,  and  the  whole 
cavity  is  packed  firmly  with  iodoform  gauze.  The  wound 
behind  the  ear  may  be  left  open  and  allowed  to  heal  by  granu- 
lations ;  or  a  plastic  operation  may  be  done  to  cover  the  hollow 
with  epithelium.  For  this  purpose  a  horizontal  incision  is  made 
into  the  membranous  meatus,  and  extended  into  tlie  concha 
and  there  curved  upwards,  so  that  a  flap  is  formed  {Stacke). 
The  cartilage  is  removed,  and  the  flap  is  turned  into  the  wound 
so  as  to  lie  on  one  of  the  walls  of  the  cavity,  and  is  kept  in 
contact  by  firm  packing  through  the  enlarged  meatal  orifice. 
The  posterior  wound  may  be  sewn  up,  and  the  cavitv  dressed 
from  the  ear.  After  granulations  have  been  established,  the 
part  uncovered  with  flap  may  be  grafted  with  Thiersch's  grafts 
{Ballatice).  This  may  be  done  from  the  meatus,  or  more  easily 
by  opening  up  the  posterior  wound  temporarily  for  the  purpose. 


NOSE. 

Acne  rosacea,  a  dilatation  of  the  capillaries  with  hyper- 
trophy of  the  skin  of  the  nose,  occurs  in  elderly  people,  most 
commonly  in  females.  It  is  ascribed  to  alcoholic  excesses  and 
exposure  to  cold,  but  it  is  sometimes  due  only  to  disorders  of  the 
sexual  or  digestive  functions.  If  it  is  refractory  to  stimulating 
ointments  tlie  surface  should  be  scarified,  in  order  to  promote 
subsequent  cicatrisation. 

RMnophyma  ("Z7>owr^  "  jir/.s-/,  "_r/ror/  blossom'')  is  a  hyper- 
trophy of  the  subcutaneous  and  sebaceous  tissue  of  the  nose. 
It,  too,  occurs  in  elderly  persons  exposed  to  bad  weather  ;  and 
more  justly  is  ascribed  to  the  effects  of  habitual  alcoholic 
excesses.  The  nose  becomes  bulbous  or  even  pendulous,  and 
purple  or  red  in  colour.  The  most  suitable  treatment' is  to 
shave  off  the  superabundant  tissue,  taking  care  not  to  cut 
through  tlie  cartilage,  and  allow  it  to  heal  bv  granulation, 
aided  if  necessary  by  Thiersch's  grafts. 
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■  Lupus  vulgaris  occurs  most  frequently  at  the  junction  of 
the  nose  and  clieek,  and  is  commonest  in  early  Hfe.  It  begins 
as  a  dusky  coloration  of  the  skin,  in  which  may  be  seen 
minute  specks  of  "apple  jelly"  appearance — the  tubercles. 
These  tend  to  coalesce  and  break  down,  and  give  rise  to  irregu- 
lar areas  of  idceration,  granulation,  and  scabbing  :  (cf.  lupus 
erythematosus,  in  which  ulceration  does  not  take  place).  The 
disease  spreads  along  the  cheeks  and  the  surface  of  the  nose, 
and  may  destroy  a  large  extent  of  the  alee ;  but  it  may  invade 
the  mucous  membrane,  and  pass  to  the  palate  and  fauces.  If 
cicatrisation  takes  place,  it  may  result  in  considerable  con- 
traction of  the  nasal  orifices. 

Treatment. — In  the  earliest  stages  the  small  area  should 
be  excised  completely.  If  seen  too  late  to  do  so  Avithout 
leaving  a  large  defect,  it  should  be  scraped  with  a  fine  sharp 
spoon  until  all  the  soft  tissue  is  removed,  after  which  the  surface 
may  be  cauterised  with  pure  carbolic.  This  process  should  be 
repeated  at  intervals  of  two  or  three  weeks,  according  as 
cicatrisation  proceeds,  all  the  healing  skin  being  left,  while 
the  unhealthy  granulating  part  is  persistently  curetted.  In 
wide-spread  lupus  Finsen  light  may  be  tried,  in  order  that  the 
cicatricial  deformity  may  not  be  so  marked  if  the  treatment  is 
successful.  In  some  cases  otherwise  refractory,  tuberculin  (R) 
has  a  beneficial  effect,  but  its  dangers  must  not  be  ignored. 
With  any  ti-eatment,  however,  recurrences  are  not  uncommon. 

Syphilitic  ulceration  in  the  later  stages  may  readily  be 
mistaken  for  lupus  ;  but  it  usually  occurs  later  in  life,  it  is 
more  rapid  in  progress,  the  edges  of  the  ulcer  are  clean-cut 
rather  than  ragged,  there  are  often  other  signs  of  syphilis  in 
the  body,  and  the  disease  generally  reacts  to  antisyphilitic 
remedies.  There  may  be  considerable  destruction  of  the 
septum  or  soft  palate,  and  deformities  of  other  parts.  The 
condition  of  "saddle-nose,"  due  to  destruction  of  the  nasal 
bones,  may  be  improved  by  injecting  warm  paraffin  (melting 
point  106°-110°)  into  the  cellular  tissue.  In  doing  so,  care 
must  be  taken  to  make  firm  pressure  on  each  side  of  the  nose, 
otherwise  the  paraffin  may  find  its  way  into  the  checks  or 
eyelids. 

Defects  of  the  nose  are  due  to  injury  or  disease,  especially 
to  syphilis  and  tuberculosis.  Slight  defects  of  the  ala  mav  be 
repaired  {rhirioplasfy)  by  cutting  a  flap  from  the  adjacent 
cheek  with  the  base  near  the  nostril,  and  twisting  it  inwards 
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to  the  nose,  where  it  is  sutured  to  the  freshened  edge.  Tlie 
Indian  method  is  the  most  suitable  for  extensive  destruction. 
A  flap  is  taken  from  the  forehead,  \vitli  a  pedicle  left  near  the 
eyelid  enclosing  the  frontal  vessels  for  its  nourishment  ^vhile 
union  is  taking  place.  It  is  usually  made  triangular  in  shape 
with  a  stalk  at  the  extremity  to  form  a  septum,  but  a  })attern 
should  be  previously  made,  to  which  it  must  conform.  The 
edges  of  the  defect  are  freshened,  and  the  flap  is  turned  down- 
wai'ds  and  sutured  in  position.  After  union  has  taken  place 
the  pedicle  may  be  trimmed  into  shape  or  excised.  If  there 
is  enough  tissue  available,  an  internal  lining  of  epithelium 
should  be  made  in  order  to  prevent  excessive  contraction  of 
the  new  nostrils.  This  is  done  by  turning  down  a  flap  from 
the  bridge  of  the  nose  {Ke<^<jan),  or  inwards  from  the  cheek, 
and  suturing  the  forehead  flap  over  the  raw  surface.  Healing 
of  the  forehead  wound  may  be  hastened  by  inserting  a  few- 
sutures  to  diminish  the  size  of  the  bare  surface,  and  so  make 
the  scar  less  unsightly  ;  this  is  aided  by  making  a  few  long 
incisions  in  the  hairy  scalp,  where  the  scars  will  not  be  seen 
afterwards.  If  the  nasal  bones  are  widely  destroyed,  support 
for  the  flap  may  be  got  by  including  a  scale  of  bone  from  the 
forehead  with  it ;  this  may  be  cut  off  with  a  broad  chisel, 
{Konig).  Silver  or  vulcanite  tubes  may  be  worn  in  the  nose 
for  the  same  purpose.  The  Tagliacotian  method  consists  in 
catting  a  flap  from  the  arm,  leaving  a  wide  pedicle,  and 
suturing  the  flap  to  the  nose.  The  arm  is  bound  firmly  to  the 
head  until  the  edges  unite,  when  the  flap  is  finally  cut  loose 
from  the  arm. 

Bleeding  from  the  nose  {epistaxis)  is  very  common.  It 
arises  from  a  variety  of  causes,  (a)  a  blow  on  the  nose,  fracture 
of  the  nasal  bones  or  septum,  fracture  of  base  of  the  skull, 
or  injury  by  foreign  bodies  in  the  nares  ;  {b)  ulceration  due  to 
disease,  especially  tubercle  and  syphilis,  or  to  new  growths  ; 
(c)  congestions  of  the  mucous  membrane,  due  to  vascular  tension, 
dependent  on  disease  of  the  heart  or  vessels,  the  liver  or 
kidneys,  and  on  acute  fevers,  or  purpura,  and  in  some  cases 
of  vicarious  menstruation.  It  also  occurs  spontaneously  in 
children  about  the  age  of  puberty.  The  commonest  point  of 
hemorrhage, — the  seat  of  election,— is  on  the  septum,  just 
inside  the  orifice. 

Diagnosis. — 'i'he  source  and  cause  of  epistaxis  should  be 
ascertained  if  possible,  as  bleeding  in  some  cases  of  con- 
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gestioii  is  of  benefit  in  relieving  tension,  and  should  not 
be  checked. 

Treatment.— In  slight  cases  the  application  of  a  cold  sponge 
to  the  back  of  the  neck  and  sniffing  up  ice-cold  water  are 
sufficient  to  stop  it.  The  patient  should  be  kept  sitting  up, 
and  not  allowed  to  bend  the  head  over  a  basin  and  so  add  to 
the  congestion  in  the  head.  In  obstinate  cases  a  solution  of 
adrenalin  (1-10,000)  in  cold  water  may  be  sniffed  up,  or 
injected  into  the  nostrils,  or  (1-1000)  applied  on  a  pledget  of 
cotton  wool.  If  bleeding  recurs  the  source  should  be  sought 
for,  and  the  bleeding  point  touched  with  a  cautery.  Sonie- 
tin\es  when  bleeding  persists,  especially  after  an  operation  on 
the  nose,  it  is  necessary  to  pack  the  nasal  cavities  firmly  with 
iodoform  gauze,  after  cocainising  the  mucous  membrane  if 
bleeding  allows  of  it.  If  a  rubber-bag  tampon  is  available,  it 
may  be  lubricated  and  passed  into  the  nares  with  a  long 
forceps,  and  then  distended.  If  the  posterior  nares  require 
to  be  {)lugged,  few  instruments  (not  even  Bellocq's  sound) 
are  more  useful  than  a  soft  rubber  catheter.  It  is  threaded 
with  a  long  piece  of  stout  silk  by  means  of  a  needle,  and 
passed  along  the  floor  of  the  nose  until  it  presents  in  the 
naso-pharynx.  Here  the  silk  can  be  caught  with  a  forceps, 
and  the  loop  pulled  out  at  the  mouth.  The  catheter  is  with- 
drawn, and  the  silk  is  left  hanging  out  of  the  nose  and  mouth. 
A  small  roll  of  iodoform  gauze  is  now  attached  to  the  silk  and 
drawn  up  into  the  naso-pharynx  where  it  becomes  jammed, 
being  guided  round  the  soft  palate  by  the  finger.  A  similar 
plug  is  passed  into  the  nostril,  and  the  ends  of  the  silk  tied 
firmly  over  it.  The  plugs  shoiild  be  removed  at  the  end  of 
forty-eight  hours,  and  fresh  ones  inserted  if  necessary. 

Foreign  bodies,  if  allowed  to  remain  in  the  nose,  will  set  up 
irritation,  with  persistent  purulent  discharge,  and  may  cause 
necrosis  of  the  bones  ;  or  deposit  of  lime  salts  may  form  round 
them — rkinoliths.  They  are  of  all  kinds,  and  find  their  way 
into  the  nose,  chiefly  in  children  or  lunatics,  by  being  pushed 
in,  or  into  the  posterior  nares  by  being  vomited  up.  Persistent 
unilateral  purulent  discharge  in  a  child  is  always  suspicious, 
and,  as  a  history  of  the  entrance  of  a  foreign  body  is  rarely 
forthcoming,  a  complete  examination  of  the  nose  should  be 
made  in-  these  cases. 

Treatment. — To  remove  the  offending  body  the  nostrils 
should  be  well  dilated  and  illuminated ;  and  in  children  an 
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anicsthetic  is  generally  advisable.  The  body  should  1)0  caught 
in  a  long  forceps  or  scoop,  and  witlidrawn.  If  it  cannot  be 
pulled  out,  it  may  be  pushed  forwards  by  the  finger  passed 
into  the  posterior  nares;  or  backwards  into  the  naso-pharynx, 
where  it  must  be  caugiit  and  prevented  from  falling  into"^tlie 
air  passages.  Occasionally  lumbricoid  worms  are  present  in 
the  nose  ;  these  should  be  killed  with  chloroform  vapour  and 
removed  by  douching,  or  in  one  process  by  using  a  weak 
corrosive  sublimate  douche. 

Fracture  of  the  nasal  bones  is  not  uncommon  in  children. 
All  cases  of  suspected  fracture  should  be  carefully  examined, 
as  early  reposition  of  the  fragments  is  essential  if  deformity  is 
to  be  prevented.  The  bones  may  be  manipulated  into  place 
by  the  fingers,  or  with  the  blades  of  a  dressing  forceps.  If 
the  septum  is  broken,  it  must  be  straightened  out  in  order  to 
raise  the  bridge.  The  interior  should  be  packed  with  iodoform 
gauze,  Avhich  is  more  adaptable  and  less  irritating  than  internal 
solid  splints.  An  external  splint,  however,  of  lead  or  poro- 
plastic  is  sometimes  of  advantage  when  there  is  ditticulty  in 
retaining  the  fragments  in  position. 

Suppuration  of  the  accessory  sinuses  of  the  nose  has  some- 
times to  be  treated  by  the  general  surgeon.  The  frontal 
sinus  may  become  infected  through  extension  of  disease  from 
the  nose,  or  from  a  compound  fracture  involving  the  sinus. 
The  cavity  communicates  with  the  nose  on  either  side  through 
a  narrow  passage  {infim(Jihulura)  which  opens  below  the 
middle  turbinated  bone;  and  this  may  become  blocked  by 
polypi  or  swelling  of  the  mucous  membrane.  If  there  is  an 
excess  of  mucoid  discharge  it  becomes  pent  up,  and  gives  rise 
to  signs  of  pressure — pain  and  other  local  effects;  and  if 
purulent  {empyema),  to  those  of  septic  al)Sorption  also. 

Symptoms. — There  is  headache  and  pain  along  the  supra- 
orbital nerve,  and  a  sense  of  fulness  in  the  frontal  region,  and 
there  is  generally  tenderness  on  pressure  ;  there  may  be  red- 
ness and  oedema  ;  and  occasionally  there  are  disturbances  of 
the  eye  mechanism.  There  is  usually  some  discharge  of  pus 
from  the  nose,  especially  on  assuming  the  upright  position  ;  but 
as  the  other  sinuses  are  often  involved  also,  it  is  sometimes 
difficult  to  determine  the  source.  If  a  probe  is  passed  into 
the  opening,  a  gush  of  pus  may  follow,  and  with  it  the  pain 
and  discomfort  may  abate  for  a  time. 

Treatment. — The  nasal  condition   should  be  treated  by 
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removing  the  polypi,  which  are  usually  present  and  help  to 
keep  up  the  disease  ;  and  if  necessary  tlie  anterior  part  of  the 
middle  turbinated  bone  must  be  cut  away  to  give  freer  access 
to  the  orifice.  This  also  allows  of  drainage'  and  daily  irrigation 
by  means  of  a  narrow  bent  canula.  If  improvement  does  not 
follow,  a  more  radical  treatment  should  be  undertaken.  An 
incision  is  made  down  to  the  bone  through  the  eyebrow, 
which  is  shaved  for  tlie  purpose.  The  edge  of  the  wound 
is  retracted  upwards,  and  a  trephine  opening  is  made  into 
the  cavity.  The  whole  lining  is  thoroughly  curetted  away, 
part  of  the  anterior  ethmoidal  cells  are  removed  if  diseased, 
and  a  wide  communication  made  into  tlie  nasal  cavity.  The 
hollow  is  filled  with  iodoform  gauze,  and  a  strip  is  passed  into 
the  nose  to  maintain  the  orifice  for  drainage.  The  packing 
should  be  removed  gradually,  and  the  edges  of  the  wound 
eventually  allowed  to  heal ;  meantime  the  cavity  becomes 
lined  with  granulation  tissue. 

Empyema  of  the  maxillary  antrum  {antrum  of  llighmore) 
is  more  common  than  that  of  the  other  sinuses.  It  arises  by 
an  extension  of  rhinitis,  or  from  periostitis  of  the  jaw  due  to 
a  carious  tooth.  The  pus  accumulates  in  the  antrum  until  the 
level  of  the  natural  opening  is  reached,  and  if  there  is  no 
blocking  by  swelling  or  polypi  it  overflows  into  the  middle 
meatiis. 

The  symptoms  are  headache  and  neuralgic  pains  of  the 
superior  maxillary  nerve,  and  sometimes  oedematous  swelling 
of  the  cheek,  and  a  persistent  discharge  of  pus  with  an 
unpleasant  odour  from  the  nose.  By  bending  the  head 
forwards  and  to  the  opposite  side,  the  pus  may  be  seen  in 
considerable  (piantities,  and  traced  to  its  source  if  the  nose 
is  previously  cleansed.  This  helps  to  distinguish  it  from 
discharge  from  the  frontal  sinus.  In  the  absence  of  a  dis- 
charge of  this  kind,  pus  may  be  detected  by  aspirating  with 
an  exploring  needle  which  pierces  the  thin  bony  wall  of  the 
inferior  meatus,  or  with  a  bent  hollow  needle  passed  through 
the  wall  of  the  middle  meatus  w-here  it  is  only  membranous. 
If  pus  does  not  flow  at  once,  it  may  be  discovered  by  irrigating 
the  cavity,  when  the  outflow  will  be  mixed  with  pus.  Another 
method  of  detecting  the  presence  of  ])us,  or  at  least  an  opaque 
body,  in  the  antrum,  is  by  transilhumnation.  A  small  electric 
lamp  is  placed  in  the  mouth  and  the  lips  closed  over  it,  and 
the  face  is  examined  in  a  dark  room  ;  the  normal  cheek  and 
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})upil  show  a  dull  red  glow,  while  the  pus  in  the  affected 
antrum  obscures  the  light  and  causes  a  dark  shadow  by 
comparison. 

Treatment. — In  some  cases  it  is  sufficient  to  irrigate  the 
antrum  tin-ough  the  natural  opening  or  throngli  a  perforation 
made  for  diagnosis.  If  the  discharge  jjersists  it  is  necessary 
to  drain  the  cavity.  Where  a  diseased  tootli  is  apparently 
the  origin  of  'the  disease  it  should  T)e  extracted,  the  socket 
enlarged  and  deepened,  and  a  canula  inserted  into  the  antrum 
for  drainage.  In  other  cases  it  is  better  to  make  an  opening 
through  the  canine  fossa,  and,  after  scrajMng  out  the  lining 
membrane,  to  pack  the  cavity  with  a  long  strip  of  iodoform 
gauze.  This  should  be  changed  first  in  two  days,  and 
diminished  in  quantity  at  each  successive  dressing ;  and  care 
should  be  taken  that  it  never  slips  entirely  into  the  cavity. 
In  more  refractory  cases  a  counter-opening  of  considerable  size 
may  have  to  be  made  in  the  nasal  wall. 

New-growths  occasionally  have  to  be  removed  from  the 
nasal  cavities.  In  the  case  of  malignant  tumours  it  may  be 
necessary  to  perform  a  temporary  resection  of  the  nose.  This 
may  be  done  in  various  ways,  (a)  by  retracting  the  lip  up- 
wards, incising  the  mucous  membrane  and  separating  the 
soft  tissues  subcutaneously  off  the  jaw,  cutting  through  the 
cartilages  of  the  nose  at  the  base  with  a  pair  of  scissors,  and 
turning  the  flap  upwards  {Rouge)  ;  {h)  by  making  a  horse-shoe 
incision  round  the  sides  and  I'oot  of  tlie  nose,  and  cutting 
everything  through  excejDt  near  the  alse,  where  it  is  turned 
down  {Oilier) ;  (c)  or  at  one  side  only,  and  turning  it  to  the 
opposite  side  {Chassaignac) ;  {d)  or  splitting  it  down  the 
middle,  and  separating  the  flaps  {Hi2/pocrate.'<).  It  should  be 
remembered  that  ever?/  intra-nasal  operation  is  liable  to  be 
followed  by  sepsis,  which  may  spread  to  the  brain  and  set  up 
fatal  meningitis.  In  all  cases,  therefore,  it  is  necessary  to 
keep  the  nose  as  clean  as  possible,  and  free  it  from  any  de- 
composable matter,  especially  blood-clots.  It  is  doubtful  if 
antiseptic  washes  can  have  any  beneficial  effect  proportionate 
to  their  irritative  influence  on  the  mucous  membrane. 

Polypi  (masses  of  loose  connective  tissue  containing  mucin, 
or  true  myxomata)  are  very  common  in  the  nose,  and  are 
usually  multiple ;  hence  their  removal  must  include  the 
smaller  ones  which  are  apt  to  be  overlooked,  or  recurrence  of 
the  trouble  is  likely  to  arise,    'i'hey  spring  generally  from  the 
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middle  meatus  at  the  edge  of  the  middle  tiirbiual  or  below  it. 
They  cause  nasal  obstruction  and  give  rise  to  mouth-breathmg, 
snoring,  and  "  dead  "  voice ;  and  any  existing  disturbance  of 
the  respiratory  tract  is  apt  to  become  exaggerated.  The  polypi 
are  usually  visible  through  tiie  anterior  nares  like  white 
glistening  grapes;  otherwise  they  maybe  detected  by  posterior 
rhinoscopy.  Their  consistence  and  the  relation  of  their  roots 
can  be  determined  by  means  of  a  long  probe. 

Treatment. — After  the  mucous  membrane  is  well  ana;sthe- 
tised  with  a  10  per  cent  solution  of  cocaine,  the  polypi  may  be 
seized  with  a  long  dressing  forceps  and  twisted  off  one  by  one — 
care  being  taken  to  catch  each  one  by  its  root  and  not  to  tear 
away  part  of  the  turbinal  bone.  A  snare  may  be  used  instead, 
and  for  pedunculated  polypi  it  is  more  satisfactory  ;  but  it  is 
apt  to  slip  over  sessile  growths.  As  the  small  ones,  if  left 
behind,  continue  to  grow,  and  will  eventually  lead  to  a 
repetition  of  the  symptoms,  they  must  be  removed  as  soon  as 
they  are  large  enough  to  be  seized.  To  prevent  further  growth, 
the  base  from  which  they  arise  should  be  touched  with  a 
galvauo-cautery,  or  with  a  bead  of  chromic  acid  fused  on  to 
a  probe. 

Fibrous  polypi  (naso-2Jhmynqeal  fibromata)  grow  visually 
from  the  periosteum  of  the  base  of  the  skull,  and  extend  down- 
wards and  forwards  into  the  nose.  The  base  is  sometimes 
broad  and  usually  very  vascular,  hence  the  chief  danger  in 
removino:  them  is  from  hfemorrhage.  They  should  be  removed 
with  an  electro-cautery  snare.  Sometimes  they  are  malignant 
(fibro- sarcomata),  and  if  the  case  is  operable,  a  temporary 
resection  of  the  nose  is  required  to  give  access  for  their 
removal.  The  operation  is  severe,  haemorrhage  is  usually 
considerable,  and  recurrences  are  luifortunately  frequent. 

Adenoids. — Adenoid  swellings  of  the  tonsillar  tissue  {of 
Ln^chka)  occupying  the  vault  and  sides  of  the  naso-phai'ynx 
are  very  common  in  delicate  children.  Even  in  severe  cases 
the  tendency  is  towards  gradual  atrophy  as  age  increases; 
but  the  bad  effects  of  unnatural  breathing  may  leave  per- 
manent traces.  Adenoids  are  commonly  associated  with 
hypertrophy  of  the  faucial  tonsils. 

Symptoms. — The  back  of  the  nose  becomes  obstructed,  and 
the  child  always  breathes  through  the  mouth  ;  and  this  gives 
rise  to  a  vacant  expression,  with  narrowing  of  the  nose.  The 
patient  snores  at  night,  and  speaks  as  if  he  had  a  cold.  The 
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mouth  bocoines  dry,  the  teeth  decay  early,  and  the  general 
liealtli  suffers.  Tlie  Eustachian  tubes  are  often  pressed  upon 
or  overlapped  ;  and  this  causes  deafness  which  makes  the  cliild 
slow  at  learning  and  apparently  dull  in  intelligence.  In 
addition,  many  physical  and  psychical  deficiencies  have  been 
attributed  to  the  presence  of  adenoids,  some  of  them  with  very 
insufficient  reason. 

Diagnosis. — The  characteristic  facial  appearance  is  generally 
obvious.  The  swellings  can  be  distinguished  by  anterior  and 
posterior  rhinoscopy  ;  but  they  are  often  so  uniform  in  thick- 
ness that  they  are  difticult  to  distinguish  by  inspection.  A 
much  surer  way  of  diagnosis  of  their  presence  and  extent  is  to 
pass  the  finger  into  the  back  of  the  throat,  where  they  can  be 
felt  as  soft  velvety  folds. 

Treatment, — In  slight  cases  (wliere  the  patient  can  blow 
his  nose)  the  treatment  should  be  palliative  and  educative. 
Tlie  child  should  be  taught  to  breathe  through  the  nose 
habitually,  and  thus  develop  the  nasal  passages.    If  there  is 
complete   or   frequent   temporary  obstruction  the  adenoids 
should  be  removed.    The  most  reliable  method  is  by  some 
modification  of  GotUteinh  ring  knife,  with  a  guard  and  catch 
to  pick  up  the  tumour  after  its  excision.    A  general  amesthetic 
should  be  used, — bromide  or  chloride  of  ethyl,  or  nitrous  oxide, 
being  the  most  suitable.    The  mouth  is  kept  open  with  a  gag, 
and  the  knife  is  passed  into  the  naso-pharynx,  and,  beginning 
immediately  behind  the  septiuu,  a  firm  sweep  is  made  back- 
w^ards  and  downwards  close  to  the  pharyngeal  wall.    The  mass 
should  come  away  in  one  piece,  and  if  it  remains  attached  the 
stalk  should  be  torn  away.    For  small  adenoids,  especially  at 
the  sides,  Loivenher<fs  forceps  are  useful.     The  finger  nail, 
natural  or  artificial,  is  a  very  inferior  instrument  for  the 
purpose.    If  tliere  is  much  narrowing  of  the  nose  it  should  be 
dilated  at  the  same  time.     The  after-treatment  consists  in 
keeping  the  child  lying  on  his  side  till  all  bleeding  ceases,  so 
that  the  blood,  which  may  collect  in  considerable  quantities  in 
the  mouth,  may  flow  out  at  the  angle  of  the  lips.    No  douch- 
ing is  usually  necessary  or  advisal)le,  as  there  is  a  danger  of 
setting  up  ear  disease.    The  patient  is  kept  in  bed  for  a  couple 
of  days,  and  in  the  house  for  a  week  more,  when  the  surface 
should  l)e  liealed. 

Eetro- pharyngeal  Abscess. — The  ande  form  arises  from 
septic  irritation  from  foreign  bodies,  extension  of  inflammatory 
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processes  after  operations,  and  in  the  course  of  febrile  diseases. 
The  more  common  chronic  form  is  due  to  formation  of  a  "cold 
abscess  "  behind  the  pharynx  and  in  front  of  the  spinal  column, 
arising  from  tubercular  disease  and  disintegration  of  the  upper 
vertebnie.  The  abscess  presents  as  a  rounded  swelling  at  the 
back  of  the  throat,  and  may  press  forwards  so  much  that  it 
obstructs  respiration  and  swallowing.  In  the  acute  form  there 
is  high  temperatiu-e,  pain,  and  other  signs  of  acute  suppuration. 
In  the  chronic  form  there  is  little  or  no  pain,  but  pressure  on 
the  head  elicits  pain  in  the  neck,  and  there  may  be  rigidity  of 
the  neck  muscles. 

Prognosis. — If  these  abscesses  are  left  alone  there  is  con- 
siderable danger  of  asphyxia  from  rupture  into  the  larynx. 

Diagnosis  should  be  made  carefully  to  distinguish  the  acute 
from  the  chronic  ;  for,  if  chronic  abscesses  are  opened  through 
the  mouth,  they  have  little  tendency  to  heal  for  a  long  time, 
and  septic  infection  is  almost  sure  to  occur,  with  dire  results 
on  the  patient's  health  or  life. 

Treatment, — The  ac^cte  abscess  may  be  opened  by  an 

incision  in  the  back  of  the  throat,  under  cocaine  anesthesia  

the  head  being  kept  low  and  tiu-ned  to  the  side  to  allow  the 
immediate  escape  of  pus  and  blood.  The  mouth  and  throat 
are  kept  clean  with  swabbing  and  spraying,  and  the  wound 
soon  heals.  Chronic  cases  are  treated  differently.  An  incision 
is  made  behind  the  sterno-mastoid  in  the  neck,  and  the  openino- 
enlarged  by  Hilton's  method,  and  the  cavity  treated  like  tuber'- 
cular  disease  elsewhere  in  the  spine.  In  this  way  infection 
from  the  mouth  is  avoided. 

MOUTH. 

The  lips  are  subject  to  many  slight  ailments, -  Ae?-/)f'.<t,  in 
the  course  of  acute  fevers  ;  superficial  ulcers  on  the  mucous 
surface,  associated  with  disordez's  of  digestion  ;  fissures  or 
"  chapped  lips,"  in  cold  weather  ;  and  hypeHrophy,  in  strumous 
children.  They  also  are  liable  to  infective  inflammations,  the 
rare  form  of  phagedtena  in  cliildren  known  as  noma  or  cancrvm 
oris  being  specially  fatal  {vide  p.  24).  Tuhercidosis  in  the  lips 
usually  takes  the  form  of  lupus.  Syphilis  occurs  either  as  a 
primary  chancre,  which  for  a  time  may  be  mistaken  for  epithe- 
lioma (but  it  is  generally  surrounded  by  a  zone  of  inflamma- 
tion, is  rapid  in  developing,  and  subsides  under  antisyphilitic 
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treatment)  ;  or  as  imicuiis  phuiues  in  the  secondary  stages, 
which  are  very  infective. 

Angiomata  are  not  uncommon  oa  the  margins  ;  tliev  may 
be  removed  by  a  small  V-shaped  incision,  or  if  pejidulous,  with 
ligation.  Ci/sU  of  the  mucous  glands  occur  in  the  lower  lip, 
and  may  give  rise  to  inconvenience  by  their  size.  They  are 
apt  to  form  again  if  simply  punctured,  and  they  should  there- 
fore be  excised. 

Epithelioma  (of  the  squamous-cclled  variety)  arises  almost 
always  on  the  lower  lip,  and  occurs  usually  in  smokers  of  short 
clay  pipes,  generally  men,  rarely  women  ;  and  seldom  before 
the  age  of  forty.  The  disease  begins  at  the  spot  \vhcre  the 
pipe  stem  lies  on  tiie  lip ;  and  the  heat  of  the  pij)e  and 
the  exudation  of  the  acrid  pyridine  have  doubtless  special 
causative  effects.  In  some  cases,  nevertheless,  the  condition 
may  be  traced  to  old  fissures  either  of  syphilitic  or  other 
orio-in. 

Symptoms.  —  It  commences  as  a  small  abrasion,  a  waity 
elevation,  or  a  fissure,  on  the  edge  of  the  lip  at  the  junction  of 
the  skin  and  raucous  membrane.  It  increases  slowly,  biit 
persistently  in  breadth  and  depth,  and  never  shows  any 
tendency  to  heal  ;  the  centre  ulcerates,  and  the  edges  assume 
the  typical  thickened  everted  appearance.  This  may  progress 
imtil  the  lip  is  wholly  destroyed  and  the  chin  and  bone  impli- 
cated. The  glands  may  become  enlarged  at  an  early  stage 
from  septic  irritation  derived  from  the  ulcerating  surface  ;  and 
though  it  is  usually  some  time  before  they  are  infected  with 
malignant  cells,  once  this  happens,  they  increase  rapidly  in 
size,  and  soon  involve  their  suiTOunding  structures.  The  first 
to  be  attacked  are  the  submental  and  submaxillary  glands  ;  and 
from  those  infection  may  spread  along  the  carotitl  chain,  and 
may  press  on  the  vessels,  the  vagus  and  sympathetic  nerves, 
the  trachea  or  esophagus.  Death  usually  takes  place  from 
sepsis  and  luTemorrhage ;  less  commonly  from  metastatic  infection 
of  vital  organs. 

Treatment. — The  tumour  must  be  excised  by  a  V-shaped 
incision,  cut  with  a  margin  of  at  least  \  inch  beyond  its  limits. 
If  this  necessitates  leaving  a  wide  defect,  flaps  of  skin  may  be 
separated  at  the  sides  of  the  chin  and  drawn  up  to  meet  in 
the  middle  line  at  the  level  of  the  lip  margin.  Other  plastic 
operations  may  be  done  according  to  the  requirements  of  the 
case.    If  the  jaw  is  implicated  a  piece  of  it  must  be  cut  away 
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with  chisel  or  saw.  Tlio  nearest  corresponding  glands  should 
he  removed. 

Hare-lip,  a  congenital  fissure  of  the  upper  lip,  occurs  if  the 
fronto-nasal  process  fails  to  unite  with  either  of  the  maxillary 
processes;  if  it  fails  to  luiitc  witli  both,  a  wide  median  or  a 
double  haredip  results.  If  the  fissure  reaches  the  alveolus  the 
palate  is  usually  cleft  also ;  and  if  there  is  a  double  cleft,  the 
anterior  part  of  the  nasal  process — the  inter  max  diary  hone  (or 
p7-e)mu'illa) — attached  to  the  front  of  the  septum  is  distorted, 
and  the  alveolar  edge  projects  forwards.  The  deformity  may 
consist  of  a  mere  indentation  in  one  side  of  the  lip,  or  of  an 
extensive  fissure,  which  may  be  associated  with  cleft  palate ; 
and  sometimes  with  the  rarer  form  of  facial  clefts  extending 
to  the  orl)it ;  or  anything  between  tliose  limits.  The  nostril 
is  usually  broadened  on  the  same  side  as  the  fissure,  the  ala 
being  attached  farther  away  from  the  centre  than  normal. 
Besides  the  actual  cleft,  the  immediately  adjacent  tissues  are 
less  developed  than  usual ;  and  if  thei'e  is  a  middle  process  it 
is  sometimes  quite  small. 

Treatment. — -The  cleft  must  be  closed  by  operation,  as  there 
is  no  tendency  to  spontaneous  cure.  The  most  suitable  time  to 
do  it  is  when  the  ciiild  is  quite  young,  between  the  third  and 
sixth  months ;  before  that  time  even  a  small  amount  of 
hfemorrhage  is  badly  borne,  and  after  it,  teething  troubles  are 
apt  to  interfere  with  siiccessful  treatment.  For  simple  notches 
which  do  not  extend  to  the  nostril,  an  incision  may  be  made 
more  or  less  transversely  in  tlie  lip  above  the  notch,  and  the 
wound  is  drawn  into  a  perpendicidar  line  and  there  sutured 
(JYelatofi).  Tliis  may  be  done  also  at  a  later  stage  of  the  more 
complete  operation  if  indentation  develops  in  the  cicatrix. 
In  si/if/le  hare -lips  of  greater  depth  the  margins  of  the  cleft 
are  excised  with  a  sharp  knife,  and  the  edges  sutured  together 
with  silkworm- gut.  The  mucous  membrane  and  tlie  red 
margins  of  the  lip  must  be  adjusted  accurately,  as  well  as  the 
skin  surface.  As  the  edges  of  the  cleft  are  often  miequal  the 
shorter  one  should  be  incised  laterally,  or  a  small  flap  made  by 
loosening  the  lower  half  of  the  margin  instead  of  excising  it 
(3/alr/aif/ne),  and  the  raw  edges  drawn  into  a  straight  line  and 
sutured  to  the  opposite  side.  The  soft  tissues  adapt  themselves 
readily  to  these  manipulations,  and  in  order  to  get  free  mobility 
of  the  flaps,  and  so  avoid  tension,  the  lips  may  be  separated 
subcutaneously  from  the  gums  ;  and  the  aire  of  the  nose  may 
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be  loosened  in  the  same  way,  and  replaced  in  better  position. 
As  there  is  always  cicatricial  shortening  of  the  scar,  which  msij 
lead  to  indentation  of  the  lip  margin,  sufiicient  allowance  mnst 
be  made  for  this,  and  the  end  of  tlie  suture  line  should  project 
Avell  below  the  line  of  the  lip.  'J'he  numerous  operations 
invented  for  the  different  degrees  of  deformity  vary  in  detail, 
but  they  all  practically  follow  the  principles  of  Malgaigne  ; 
of  these  the  best  known  are  the  modifications  of  Mirault 
and  Grra/dcs.  DouJ>le  hare-lip  is  treated  in  a  similar  way  ; 
the  median  portion  being  freed  of  its  red  margin  all  round, 
and  sutured  as  an  island  in  the  middle  of  tlie  lip,  wliile 
the  lateral  flaps  are  joined  together  below  it.  Varieties 
of  this  operation  have  been  introduced  by  Koni;/,  llcu/edorn, 
and  others.  If  the  intermaxillary  hone  projects  it  may 
be  replaced  between  the  lateral  ])rocesses  by  first  making  a 
subperiosteal  cut  into  the  vomer,  and  then  pressing  back  the 
bone,  so  that  the  fragments  of  the  septum  override  {Bardelehen). 
If  there  is  difficulty  in  bending  in  the  bone,  a  small  wedge  may 
be  taken  out  of  its  root  instead.  Tlie  edges  of  the  V)ony  pro- 
cesses may  be  rawed,  and  the  pieces  sutured  together  in  the 
hope  of  getting  bony  union.  The  results  of  this  proceeding 
are  disappointing,  as  the  intermaxillary  bone  almost  always 
maintains  some  mobility,  and  the  teeth  are  rendered  useless 
for  practical  purposes  ;  hence  it  is  often  better  to  remove  the 
bone  entirely,  and  the  defect  can  be  afterwards  filled  with  a 
dental  plate.  The  after-treatment  of  the  operation  is  of  some 
importance,  as  carelessness  may  lead  to  breaking  down  of  the 
sutures.  Feeding  should  be  carried  out  with  a  spoon,  and  not 
witli  the  breast  or  bottle.  The  nurse  nnist  also  take  care  that 
the  child  is  not  asphyxiated  by  the  narrowing  of  the  mouth 
aperture,  and  should  press  her  finger  on  the  lower  lip  to  keep 
it  everted,  till  the  child  acquires  the  habit  of  keeping  the  lips 
sufficiently  open. 

Cleft  palate  is  due  to  arrested  development  of  the  palatal 
portions  of  the  maxillary  processes,  which  fail  to  unite  in  the 
middle  line.  The  fissure  may  be  confined  to  tlie  tip  of  the 
uvula,  {hifid  iivula);  or  to  the  whole  of  the  soft  palate  ;  more 
usually  it  implicates  part  of  the  hard  palate  as  well;  and 
somewhat  rarely  all  the  hard  ])alate  and  the  alveolus,  in  which 
case  there  is  usually  a  hare-lip  in  addition.  There  are  other 
varieties  of  cleft, — of  tlie  hard  palate  alone,  for  instance,  or 
luedian  hf)les  in  the  soft  palate,  but  they  are  extremely  rare. 
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The  effects  of  cleft  palate  are  due  to  want  of  closure  between 
the  nose  and  the  mouth,  and  from  exposure  of  the  nasal 
cavities  to  irritation  of  various  kinds.  In  the  first  place 
suction  is  impossible,  and  the  child  cannot  take  the  breast  or 
bottle.  Secondly,  speech  is  necessarily  defective,  as  certain 
sounds  cannot  be  expi-essed  ;  and  the  child  is  late  in  making 
the  eftbrt,  often  as  much  as  a  year  behind  his  fellows  of  similar 
ago.  He  speaks  with  a  nasal  twang,  and  the  voice  is  muflfied. 
Further,  from  exposure  of  the  nasal  cavities,  inflammatory 
diseases  of  all  kinds  are  common,  and  there  may  be  unnatural 
dryness  ;  the  senses  of  smell,  taste,  and  hearing  also  may  be 
impaired. 

Treatment.  —  The  child  nmst  be  fed  from  birth  Avith 
mother's  milk  poured  slowly  in^  the  back  of  the  throat  with 
a  spoon,  or  by  a  large  fiat  teat  through  which  it  can  flow 
without  the  aid  of  suction.  If  there  is  a  hare-lip  it  should  be 
closed  early,  as  this  facilitates  feeding,  diminishes  the  liability 
of  exposure  of  the  nasal  cavities,  and  influences  to  some  extent 
the  tendency  to  narrowing  of  the  cleft. 

The  operation  on  the  palate  should  be  performed  about  the 
third  year,  when  the  first  dentition  is  completed,  and  before 
the  child  has  learned  to  speak ;  before  that  age  children  stand 
the  loss  of  blood  badly,  and,  in  all  but  the  slighter  forms  of 
operation,  that  may  be  considerable.  To  obviate  failure  of  the 
tiaps  uniting  from  sepsis  the  teeth  should  be  examined,  and 
all  decayed  ones  extracted,  and  the  sockets  shonld  be  healed 
before  the  operation  ;  any  obstructive  enlargement  of  the 
tonsils  or  adenoids  should  be  cured  ;  and  the  child  should  be 
free  from  cold  at  the  time. 

The  operation  most  generally  suitable  is  that  of  Langenheck, 
and  consists  of  closure  of  the  cleft  in  the  soft  palate  {staphylor- 
raphy),  and  loosening  of  the  soft  parts  over  the  hard  palate, 
and  joining  them  together  {uranophtMi/).  The  child  is 
auicsthetised  with  chloroform,  and  laid  on  his  back  with  the 
head  hanging  over  the  end  of  the  table  (Hose's  position),  so 
that  the  blood  collects  in  the  naso-pharynx  and  can  easily  be 
swabbed  out.  A  couple  of  single  gags  may  be  used  to  keep 
the  mouth  open,  as  one  can  be  removed  from  time  to  time 
to  give  more  room.  The  anjesthetic  is  administered  during  the 
intervals  of  operating,  pressure  being  applied  meanwhile  by  the 
fingers  and  sponges  on  the  palate  to  check  the  bleeding.  The 
edges  of  the  cleft  are  pared  with  a  sharp  knife  ;  the  soft  parts 


308 


HANDBOOK  OF  SURGP^RY 


arc  separated  from  the  hard  palate — a  rehixation  incision 
being  made  down  to  the  bone  along  the  alveolus  on  each  side, 
from  the  hamular  process  to  the  level  of  the  lateral  incisors, 
so  as  to  give  a  wide  flap  and  a  good  blood-supply  from  the 
anterior  naso-palatine  arteries.  If  the  posterior  parts  of 
the  soft  palate  cannot  be  drawn  completely  together,  the  flaps 
ma}^  be  relaxed  by  making  a  separate  small  incision  across 
the  levator  palati,  or  perhaps  more  satisfactorily  by  cutting 
across  or  breaking  the  hamular  process.  The  rawed  margins 
of  the  cleft  are  then  sutured  together  with  silkworm-gut. 
Numerous  needles  have  been  devised  for  this  oj^eration,  most 
of  them  being  good,  but  the  ordinary  Reverdin's  curved  needle 
is  the  easiest  to  use,  especially  if  the  end  of  the  suture  is 
caught  in  the  teeth  of  a  lons»  rat-tooth  forceps,  and  inserted 
ill  the  eye  with  its  helj).  There  must  be  no  tension  on  the 
stitches,  or  they  will  cut  tlirougli;  even  without  this,  or  any 
apparent  sepsis,  some  of  the  stitches  may  give  way,  and  a 
partial  breakdown  is  not  uncommon.  This,  however,  is  usually 
remedied  fairly  easilv  bv  a  later  suture  after  the  maruins  have 
been  freshened. 

After-treatment.- — The  child  should  be  laid  on  his  side  to 
allow  any  discharge  to  flow  out  of  the  mouth  ;  if  blood  is 
swallowed  it  is  almost  certain  to  set  up  vomiting  and  cause 
danger  to  the  sutures.  Milk  and  liquids  only  should  be  used 
as  food  during  the  first  throe  or  four  days ;  speaking  must 
be  absolutely  forbidden,  and  the  mouth  must  not  be  opened 
more  than  is  necessary  for  feeding  ;  and  the  sutures  are  not 
removed  for  eight  days  or  so.  The  mouth  should  be  rinsed  out 
with  boracic  lotion  after  each  feeding  ;  and  if  there  is  much 
tough  mucous  secretion  about  the  nose  and  mouth  it  may 
be  softened  by  steam  inhalations.  Care  should  be  taken  to 
avoid  exposure  to  any  source  of  infection  during  the  healing 
process. 

Very  wide  clefts  may  be  bridged  over  by  the  method  of 
Bavie^-CoUey.  A  muco-]ieriosteal  fla})  is  dissected  up  on  one 
side,  free  at  its  sides  and  apex,  and  attached  only  behind  at 
the  junction  of  the  hard  and  soft  palates.  On  the  opposite 
side  a  fla])  is  dissected  \\\)  and  freed  at  the  front,  ])ack,  and 
alveolar  side,  but  attached  along  the  margin  of  the  cleft. 
This  is  turned  over  as  on  a  hinge,  and  the  first  flap  twisted 
round  so  that  both  lie  with  their  raw  surfaces  in  contact  above 
the  cleft,  and  presenting  a  mucous  surface  to  the  nose  and  the 
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mouth.  The  bridge  is  seldom  large  enough  to  till  the  defect, 
but  subsequent  additions  may  sometimes  be  made. 

Lately  an  important  departure  in  the  methods  of  treating 
wide  clefts  of  the  palate  has  been  instituted  by  BropJiy.  It 
is  undertaken  before  the  bones  are  fully  ossitied,  when  tliey 
can  be  bent  or  moved  without  fracture  ;  the  most  suitable  age 
being  from  ten  days  to  three  months.  It  consists  essentially 
in  drawing  the  upper  maxilkc  and  palate  bones  of  the  opposite 
sides  together  by  wire  sutures.  These  are  passed  across  the 
cleft  from  side  to  side  above  the  level  of  the  palate  bone,  one 
at  the  posterior  extremity  of  the  hard  palate  and  the  other 
near  the  front.  Tlie  ends  of  the  two  wires  on  each  side  are 
twisted  together  over  a  lead  plate,  while  the  bones  are  forced 
inwards.  In  most  cases  it  is  necessary  to  make  submucous 
incisions  with  a  strong  knife  through  the  malar  processes. 
The  edges  of  the  cleft  are  pared,  and  a  few  stitches  may  be 
placed  in  the  mucous  membrane.  If  there  is  an  intermaxillary 
bone  it  should  be  freshened  at  its  edges  and  forced  into 
place.  The  results  are  often  strikingly  good,  and  development 
of  the  bones  proceeds  on  more  normal  lines  than  without 
this  treatment.  The  operation,  however,  is  a  severe  one ; 
there  is  often  alarming  extravasation  of  blood,  and  the 
inunediate  results  are  very  unsightly ;  but  the  appearance 
improves  greatly  as  healing  takes  place,  and  function  becomes 
much  better. 

If  operation  is  declined,  or  if  all  methods  fail,  the  cleft  may 
be  occluded  with  some  success  by  ohtimitors  attached  to  the 
teeth,  and  reaching  back  along  the  palate  to  fill  up  the  gap. 

Perforations  of  the  palate  are  not  infrequent  from  syphilitic 
necrosis,  more  rarely  from  tuberculosis.  They  may  be  closed 
after  complete  subsidence  of  the  disease  by  plastic  op)erations 
similar  to  those  for  cleft  palate. 

The  uvula  may  become  elongated  as  a  result  of  repeated 
inflammatory  attacks.  It  hangs  against  the  tongue  or  pharj^ix, 
and  gives  rise  to  a  tickling  cough  and  hawking.  It  is  treated 
at  first  with  astringent  applications;  but  if  improvement  does 
not  soon  take  place  the  tip  shouldl^e  amputated.  After  cocainisa- 
tion,  the  point  is  caught  with  a  long  forceps  and  cut  oil'  with  a 
pair  of  curved  scissors,  in  such  a  way  that  the  raw  surface  points 
obliquely  backwards  as  w^ell  as  downwards.  If  there  is  much 
bleeding  ice  may  be  given  to  suck  :  the  woimd  heals  in  three 
or  four  days. 
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Tonsils. — Injuries  to  the  tonsil  are  rare ;  but  any  weapon 
perforating  it  may  pierce  the  intei'nal  carotid  or  ascending 
pharyngeal  arteries,  from  either  of  which  severe  haernorriiage 
may  take  place.  In  such  cases,  if  bleeding  does  not  stop  on 
pressure  applied  with  the  finger,  or  by  the  blades  of  a  long 
forceps  (one  against  the  tonsil  and  the  other  on  the  outside 
of  cheek),  the  internal,  or  the  conniion  carotid  arter}'  must  be 
ligated. 

Inflammation  of  the  tonsils  is  very  common,  especially  if 
they  are  enlarged  or  prominent ;  it  is  usually  combined  with 
some  degree  of  pharyngitis.  It  takes  the  form  either  of 
follicular  or  parendiymatous  tonsillitis,  hwt  these  are  often 
combined.  It  occurs  chiefly  in  children  and  young  adults, 
and  is  induced  by  cold,  wet,  exposure  to  noxious  vapours,  etc. 
It  attacks  I'heumatic  subjects  especially,  and  is  frequently 
preliminary  to  an  attack  of  rheumatic  fever.  It  is  distinctly 
infectious,  and  sometimes  epidemic. 

Symptoms. — It  usually  begins  with  a  rigor  and  a  feeling 
of  roughness  and  stiffness  in  the  throat.  This  becomes  located 
as  a  pain  in  the  tonsil,  and  spreads  to  the  ear,  or  to  the 
submaxillary  and  sterno-mastoid  glands,  which  soon  become 
tender  to  the  touch  and  ])revent  the  mouth  from  being  fully 
opened.  Meantime  the  temperature  rises  (105  ),  and  general 
febrile  symptoms  appear, — headache,  pains  in  the  back, 
constipation,  and  anorexia.  The  tongue  becomes  thickly 
coated  and  foul,  the  saliva  accumulates  in  the  mouth,  and  the 
breath  is  offensive.  On  examination,  the  pharynx  and  fauces 
are  injected,  the  tonsil  swollen,  and  (in  follicular  tonsillitis) 
its  surface  is  covered  with  yellow  specks  of  pus  exuded  from 
the  follicles.  These  may  be  distinguished  from  spots  of 
false  membrane  of  commencing  diphtheria  by  being  easily 
removed  with  a  swab  ;  but  if  any  doubt  exists,  they  should  be 
examined  by  the  microscope  or  culture.  Parenchymatous 
tonsillitis  often  goes  on  to  formation  of  an  abscess,  which,  if 
situated  in  the  substance  of  the  tonsil,  displaces  the  gland 
inwards  between  the  pillars  of  the  fauces  ;  in  the  more  common 
form — peritonsillar  abscess — ttie  swelling  appears  in  the  upper 
part  of  the  anterior  pillar,  which  is  pushed  forwards,  and 
fluctuation  may  be  made  out  as  pus  becomes  formed.  The 
uvula  is  often  oedematous  and  elongated. 

Progress. — Follicular  tonsillitis  usually  runs  its  course  in  a 
week  from  the  commencement,  and  the  symptoms  subside 
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gradually.  If  abscess  forms  the  i)ain  becomes  more  severe 
and  localised,  the  fever  remains  high,  and  the  constitutional 
disturbances,  notably  great  prostration,  are  maintained. 
Complications  are  rare,  but  suppuration  of  the  glands,  and 
general  infection  through  inflammation  of  the  blood  sinuses, 
should  be  mentioned.  Septic  intoxication  of  a  rheumatic 
nature  is  a  fairly  frequent  sequel ;  and  acute  tonsillitis  may 
lead  to  a  chronic  inflammatory  condition. 

Treatment. — In  the  earliest  stage,  painting  the  tonsils  and 
pharynx  with  a  ten  per  cent  solution  of  nitrate  of  silver  may 
cut  short  a  sore  throat  of  this  kind.    At  the  beginning  of  the 
attack  the  bowels  should  be  moved  with  a  piirge,  and  kept 
open  with  laxatives  during  the  illness.     In  rheumatic  cases 
salicylate  of  soda  and  quinine  allay  much  of  the  pain  and 
discomfort,  and  may  prevent  an  attack  of  rheumatism.  Iron 
is  sometimes  of  use  in  modifying  the  intensity  of  the  disease. 
The  neck  may  be  swathed  with  hot  fomentations  to  relieve 
pain  ;  and  cocaine  may  be  applied  to  the  throat  before  the 
administration  of   food.      Spraying   the  mouth  with  borax 
solution  helps  to  keep  it  clean  ;  but  any  antiseptic  applied  is 
probably  valueless  except  for  its  mechanical  effect.    If  an 
abscess  forms,  the  best  method  of  opening  it  is  to  plunge  a 
closed  sinus  forceps  into  the  swelling  through  the  anterior 
pillar  of  the  fauces,  just  at  the  level  of  the  upper  limit  of  the 
tonsil,  wliere  the  pus  is  nearly  always  to  be  found.    By  this 
means  the  patient  is  not  frightened  with  a  sharp  knife,  and 
allows  the  throat  to  })e  haiKlled  at  an  earlier  stage  than  other- 
wise ;  the  wall  of  the  abscess  is  easily  penetrated  by  the  narrow 
point,  which  of  course  can  be  widened  by  opening  the  blades, 
and  danger  to  the  blood-vessels  is  eliminated. 

Chronic  enlargement  of  the  tonsils  is  very  often  met  with 
in  children,  and  is  usually  accompanied  l)y  adenoid  vegetations 
in  the  naso-pharynx.    It  arises  most  frecpiently  as  a  result  of 
repeated  attacks  of  acute  tonsillitis,  followed  by  inflammatory 
thickening  and  hypertrophy  of  the  gland  ;  l)ut  the  enlargement 
is  sometimes  due  to  latent  tuberculosis,  and  this  is  often  the 
source  of  invasion  of  the  cervical  lymphatic  glands.  Tlie 
crypts  are  apt  to  retain  their  secretion,  and  as  this  increases 
in  amount  it  is  exuded,  or  may  have  to  be  scooped  out  as 
small  stinking  cheesy  masses  ;  sometimes  it  gives  rise  to  calnili. 
The  tonsils  encroach  on  the  faucial  passages,  and  may  even 
meet  in  the  middle  line ;  they  cause  a  corresponding  obstruc- 
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tiou  to  swallowing  {ind  breathing,  and  this  bt'c<jnies  aggravated 
at  each  attack  of  acute  intiaunuation.  The  chief  si/ntjjfoms  arc 
snoring  at  night,  pigeon  breast  in  rickety  children,  and  liability 
to  acute  pharyngitis;  the  voice  is  "stuffy,''  and  deafness  is  not 
uncommon. 

Treatment, — Although  there  is  a  tendency  to  diminution 
as  age  advances,  moderate  and  great  enlargements  shoxdd  be 
removed  by  amputation  of  the  protruding  portion,  especially 
if  there  is  enlargement  of  the  cervical  glands.  It  is  best  done 
with  one  of  the  ring  guillotines  made  for  the  purpose  ;  but  if 
the  swelling  from  its  shape  or  position  does  not  admit  of  its 
use,  it  may  be  caught  with  a  toothed  forceps  and  cut  off  with 
a  probe-pointed  knife.  As  the  adenoids  which  are  usually 
present  are  generally  removed  at  the  same  time,  it  is  better 
to  use  short  general  auicsthesia.  In  other  cases  10  per  cent 
solution  of  cocaine  diminishes  the  pain.  If  there  is  much 
liremorrhage  after  the  operation,  a  pledget  of  wool  dipped  in 
adrenalin  may  be  pressed  against  the  stump.  In  very  rare 
cases  one  of  the  large  arteries  may  be  injured,  and  the  severe 
haemorrhage  may  necessitate  ligating  one  of  the  carotids. 
During  the  healing  px'ocess  the  raw  surface  may  be  ])ainted 
with  menthol  and  cocaine  to  diminish  the  ])ain  of  swalh/wing. 
In  slight  forms  of  enlargement,  and  as  a  ])reparation  for  opera- 
tion in  others,  iron  tonics  and  cod  liver  oil  internally,  and 
iodine  applied  locally,  have  some  influence  in  reducing  the' 
swelling.  Crypts  with  foul  contents  should  be  incised  and 
cauterised. 

Tumours. — Epitheli'mia  of  the  tonsil  is  usually  an  extension 
from  the  tongue,  palate,  or  cheek,  but  it  sometimes  occurs  as 
a  primary  tumour.  It  grows  rapidly,  and  implicates  early  the 
lymphatic  glands  and  the  surrounding  structures.  Sarcoma 
occurs  as  a  primary  tumour  and  may  be  encapsuled  ;  and  if  it 
seen  early  enough  it  may  be  removed  through  the  mouth  by 
au  incision  behind  the  anterior  jiillar.  Large  tumours,  if  they 
are  operated  on  at  all,  shoxild  be  attacked  from  the  back  of 
the  jaw ;  the  bone  must  be  cut  through  if  necessary  for 
access,  and  the  lymphatic  glands  of  the  neck  should  be  cleared 
out.  The  immediate  prognosis  is  bad  on  account  of  shock  and 
luemorrhage  ;  and  the  remote  ])Oor,  from  the  early  implication 
of  distant  organs. 

Diphtheria  is  described  in  medical  works,  tmd  is  treated  by 
the  physician  ;  but  occasionally,  in  spite  of  the  effects  of  anti- 
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toxin  ill  modifying  tlie  disease,  the  surgeon  is  called  upon  to 
treat  oltstruction  to  broatiiinu-.  This  may  be  overcome  bv 
tracheotomy  (vide  Affections  of  the  Neck),  or  by  O'Dwyers 
method  of  intubation.  Tlic  tube  is  a  heavy  metal  one  which 
fits  into  the  rima  giottidis  with  a  })rojection  which  prevents  it 
from  falling  down,  the  weight  and  shape  keeping  it  from  being 
readily  coughed  up.  It  is  introduced  by  means  of  an  obturator 
fitted  to  a  long  handle  which  is  bent  to  adapt  itself  to  the 
shape  of  the  mouth  and  pharynx.  The  finger  of  the  left  hand 
is  passed  into  the  throat  till  it  just  touches  the  larynx,  and 
the  instrument  is  guided  along  it  by  the  sense  of  touch.  The 
obturator  is  immediately  loosened  by  a  trigger  and  withdrawn. 
The  child  should  l)e  seated  on  a  nurse's  knee  and  held  tightly 
round  the  arms  and  body,  while  an  assistant  steadies  the  head 
and  keeps  a  gag  in  the  mouth.  The  passage  of  the  tube  sets 
up  violent  coughing  which  may  expel  it,  when  it  must  be 
replaced.  If  it  does  not  fit  well,  it  may  have  to  be  removed 
soon,  and  for  this  purpose  a  loop  of  thread  is  previously  passed 
into  a  small  hole  in  the  flange  ;  when  the  irritation  subsides 
the  loop  can  be  removed.  Ultimately  the  tube  is  withdrawn 
by  a  special  bent  forceps.  Intubation  should  not  be  sub- 
stituted for  tracheotomy  if  the  membrane  is  very  extensive,  as 
the  relief  will  bo  only  temporary  on  account  of  its  exuberant 
growth. 

Stomatitis  occurs  most  commonly  in  ciiildren,  and  is 
usually  associated  with  disorders  of  digestion.  It  takes  the 
apldJioxiR  form,  in  which  the  mucous  membrane  of  the  mouth  is 
covered  with  white  patches  due  to  the  growth  of  ouUum 
al/ncatis  ;  or  the  ulcerative  form,  with  denudation  of  the  mucous 
surface. 

Treatment  consists  in  correcting  digestive  troubles,  for 
which  grey  powders  arc  often  useful ;  feeding  with  easily 
digested  or  peptonised  food  ;  ar]d  scrupulously'clcansing  the 
feeding  bottles.  Locally,  glycerine  of  borax  smeared  over  the 
mouth  rapidly  causes  disappearance  of  the  aphthfc.  When 
ulceration  is  extensive  the  sores  should  be  touched  with 
nitrate  of  silver.  In  adults  the  mouth  may  be  kept  clean  by 
sucking  a  chlorate  of  potash  tablet. 

Malignant  stomatitis,  see  Cancruyn  oris. 

Pyorrhoea  alveolaris  is  a  more  severe  form  of  giyu/ivitis 
(inflammation  of  the  gums),  in  which  there  is  suppuration  at 
the  bases  of  many  of  the  teeth,    llie  edges  of  the  gums  are 
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red,  intlumed,  and  ulcerated ;  part  of  the  roots  are  ex- 
posed, so  that  the  teeth  look  unnaturally  long  ;  and  there  is 
usually  a  large  concretion  of  tartar.  A  probe  may  he  passed 
down  alongside  the  teeth,  and  if  pressure  is  made  on  the 
gums,  pus  wells  up.  The  breath  is  usually  unpleasant  or 
even  fetid  ;  the  general  liealtli  suffers,  and  antemia,  tonsillitis, 
inflammation  of  the  alimentary  tract,  and  nephritis,  have  all 
been  ascribed  to  this  and  similar  forms  of  oral  se2}sis. 

Treatment. — The  tartar  must  be  scraped  off,  and  all  loose 
teeth  extracted.  The  mouth  shoiild  be  cleansed  before  and 
after  meals,  and  on  rising  and  retiring  to  bed.  Rinsing  alone 
is  not  sutiicient  :  the  gums  should  be  wiped  with  gauze, 
in  order  to  squeeze  out  the  pus,  the  mouth  being  afterwards 
washed  out  with  solution  of  bonix  or  potassium  chlorate.  The 
gums  may  be  hardened  by  touching  them  with  a  small  pledget 
of  cotton  on  the  end  of  a  burnt  match  dipped  in  alcohol  (in 
the  form  of  eau-de-Cologne  or  camphorated  spirit),  or  in  5  per 
cent  solution  of  formaline. 

Tumours  of  the  Jaws. — Epulis  (composed  of  fibrous  tissue 
either  alone,  or  containing  cartilaginous  or  bony  elements) 
arises  from  the  alveolus,  periosteum,  or  gum  ;  odontoma,  solid 
or  cystic,  arises  from  the  tooth  follicles.  The  former  is  dia- 
gnosed by  its  firm  consistence  and  slow  gi'owth  ;  the  latter  by 
its  appearance,  site,  and  consistence.  Treatment. — All  such 
tumours  should  be  removed,  as  there  is  a  danger  of  malignancy 
supervening.  The  base  should  be  exposed,  and  the  tumour 
cut  away  by  knife  and  chisel  (vide  also  p.  59).  If  micro- 
scopical examination  shows  that  the  tumour  is  malignant 
a  piece  of  the  jaw  should  be  removed  along  with  it. 

Upper  Jaw. — 'Tumours  may  arise  also  from  the  facial  aspect, 
the  palatal  surface,  the  antrum,  or  from  the  cancellous  tissue. 
They  may  bo  innocent, — fihromata,  single  or  multiple  osteomata, 
or  cysts  ;  or  malignant, — sarcomata,  or  carcinoniata.  Of  those, 
myeloid  Scircoma  grows  from  the  interior  of  the  bone,  the 
periosteal  sarcoma  from  the  external  surface  or  the  internal 
wall  of  the  antrum ;  while  the  carcinoma  grows  from  the 
mucous  membrane  of  the  palate  or  antrum,  and  may  be 
primary  or  secondary  to  ti'imours  of  the  mouth,  naso-pharynx, 
or  glands. 

Symptoms  in  all  are  similar:  the  tumour,  if  it  grows  from 
the  facial  aspect,  presents  beneath  the  cheek  ;  and  if  malignant, 
soon   ulcerates,  and   gives   rise    to   a   foul   discliarge  and 
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luTeraorrhage.     If  it  grows  from  tlie  antrum  it  fills  up  the 
cavity,  and  causes  bulging  of  the  walls  and  general  broadening 
of  the  face.    The  bone  becomes  thinned  and  brittle,  and  may 
crack  like  an  egg-shell  when  pressed  upon  with  the  finger,  and 
an  elastic  swelling  inay  be  felt  beneath  it.    If  malignant,  the 
tumour  tends  to  burst  through  on  to  the  cheek,  or  into  the 
mouth  ;  and  invasion  rapidly  follows  in  the  directions  of  least 
resistance,  i.e.  into  the  nasal  fossa)  and  sinuses,  and  the  naso- 
pharynx ;  or  it  may  encroach  on  the  base  of  the  skull,  or  the 
orbit.    There  are  usually  foul  diseharge,  increase  of  mucous 
secretion  from  the  nose,  and  repeated  hemorrhages.  There 
may  be  bloekage  of  the  tear  ducts,  with  epiphora ;  or  interfer- 
ence with  the  eye  mechanism,  with  rigidity  or  paralysis  of  the 
eye  muscles,  or  exophthalmos.    The  nose  may  become  blocked 
on  the  same  side,  and  a  soft  mass  may  be  felt  like  a  polypus  in 
the  naso-pharynx.    The  alveolus  is  apt  to  be  necrosed  and  the 
teeth  loosened,  and  there  is  difficulty  of  chewing  and  speaking. 
The  lymphatics  behind  and  below  the  jaw  become  infiltrated, 
especially  in  carcinoma.    In  the  latter,  too,  pain  of  a  severe 
neuralgic  kind  is  an  early  symptom,  and  toothache  without 
any  obvious  cause  may  be  complained  of  for  some  time  before 
the  tumour  is  discovered.    In  these  tumours  also  a  preceding 
source  of  irritation  is  often  noted. 

Diagnosis. — The  simple  tumours  are  slow  in  growth,  occur 
in  young  people,  and  do  not  l^leed  readily.  In  all  doubtful 
cases  they  should  be  removed  and  examined  microscopically. 
The  malignant  tumours  occur  in  older  people,  grow  rai)idly, 
and  soon  break  down  ;  and  pain,  especially  in  carcinoma,  is  a 
marked  feature.  The  sarcomata  are  more  apt  to  bleed  readilv, 
and  are  less  painful;  and  the  myeloid  variety  occurs  in  youno-er 
l)e()[)k'.  * 

Prognosis  in  malignant  tumours  is  very  unfavourable.  If 
the  patient  recovers  from  the  operation  he  is  lia,ble  to  recur- 
rence of  the  growth,  except  where  tlie  tumour  is  detected 
before  it  has  spread  Beyond  the  body  of  the  jaw,  and  a  very 
complete  removal  carried  out.  The  mortality  is  cited  as  i^O-SO 
per  cent,  the  chief  cause  of  death  being  septic  or  "aspiration" 
pneumonia. 

Treatment. — Simple  tumours  must  be  removed  by  the  knife 
or  chisel;  and  those  growing  from  tlie  antrum  may  require  a 
temporary  partial  resection  of  the  jaw.  For  malignant  tumours 
the  only  rational  treatment  is  excision  of  the  superior  maxilla. 
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If  the  tissues  beyond  the  limits  of  the  jaw  are  infiltrated  it  is 
unwise  to  attempt  eradieation  ;  and  in  those  eases  no  operation 
should  be  done  except  wliat  is  necessary  in  the  way  of  removal 
of  necrotic  tissues  by  curette  and  cautery  for  tiie  relief  of 
sepsis  and  luemorrhage.  As  excision  of  the  upper  jaw  is  one 
of  the  bloodiest  in  surgery,  it  is  difficult  to  ]>revent  the 
entrance  of  blood  into  tlie  air  passages  ;  but  a  partially  blood- 
less field  of  operation  may  be  obtained  by  stopping  the  carotid 
circulation  of  one  side,  with  a  permanent  or  temporary  ligature, 
or  with  bull-dog  forceps ;  when  the  jaw  is  removed,  and  the 
cavity  packed,  the  forceps*  or  ligature  is  released,  and  the 
small  wound  in  the  neck  closed.  Rose's  position  of  the  head 
(p.  307)  cannot  be  employed,  as  the  bleeding  is  so  much 
aggravated  ;  and  indeed,  many  surgeons  operate  with  the 
patient  half  sitting  up  in  order  to  lessen  the  blood  flow. 
In  the  latter  case,  aniesthesia  with  chlorofoi-m  is  counter- 
indicated  ;  and  the  patient  is  well  drugged  with  morphia  or 
morphia-scopolamine,  and  a  whiti'  of  ether  given  at  the  com- 
mencement to  dull  the  pain  of  the  skin  incision,  while  the 
rest  of  the  operation  is  carried  out  almost  without  anesthesia. 
Other  operators  prefer  a  preliminary  tracheotomy,  iising 
Trendelenhunf  s  canula.  A  better  plan  is  to  use  an  ordinary 
tracheotomy  tube,  and  pack  the  pharynx  witli  a  firm  turkey 
sponge  which  is  removed  at  the  end  of  the  operation ;  in 
this  way  any  discharge  is  prevented  from  entering  the  lungs. 
The  skin  incision  [DiefhihacKs  and  its  modifications)  is  made 
in  the  middle  line  of  the  upper  lip,  continued  round  the  ala, 
and  up  the  side  of  the  nose  to  near  the  inner  canthus,  and 
extended  if  necessary  along  the  lower  margin  of  the  orbit. 
The  bone  is  bared  along  the  fi'ont  and  inside  the  orbit ;  and 
the  soft  palate,  if  it  can  be  saved,  is  cut  across  behind  the 
hard  palate.  The  bone  is  divided  by  sawing  across  the  malar 
process  and  the  hard  palate  and  alveolus  in  the  middle  line, 
while  the  nasal  bone  is  cut  through  with  bone  forceps.  The 
other  attachments  are  severed  by  seizing  the  jaw  with  a  lion- 
forceps  and  twisting  it  out.  The  cavity  is  packed  with 
iodoform  gauze,  and  the  skin  wound  closed.  The  lymphatic 
glands  of  the  submaxillary  and  pterygoid  region  should  be 
excised  if  they  are  enlarged  ;  and  permission  shoidd  be  obtained 
beforehand  to  remove  the  eyeball  if  the  contents  of  the  orbit 
are  found  to  be  infiltrated. 

After-results. — Though  there  is  always  some  puckering  of 
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the  face,  it  is  remarkable  what  little  deformity  is  left  after 
such  an  extensive  operation.  There  is  sometimes  downwaixl 
dislocation  of  the  eyeball ;  and  tiiere  is  always  a  defect  in  the 
roof  of  the  mouth,  which  may  be  improved  b}'  the  use  of  an 
obturator. 

Temporary  resection  is  carried  out  by  a  similar  flap,  with 
its  base  towards  the  cheek,  so  as  not  to  interfere  with  tlic 
branches  of  the  facial  artery  and  nerve.  The  front  of  the 
maxilla  is  removed  by  chisel  or  saw  along  with  its  coverings 
of  periosteum  and  skin,  and  turned  back  to  expose  the 
interior  of  the  bone  ;  the  flap  is  replaced  and  fixed  by  suture 
wlien  tlie  tumour  has  been  removed. 


TONGUE. 

"Tongue-tie"  is  due  to  abnormal  shortness  of  the  fraenum, 
which  may  interfere  with  proper  suckling  ;  and  it  is  for  this 
reason  alone  that  any  operation  need  be  done.  The  frfenum 
is  snipped  with  scissors.  Children  are  often  brought  to 
the  surgeon  who  have  slight  shortening  of  the  frsenum,  but 
no  impairment  of  movement  of  the  tongue  ;  others  are  brought 
for  "  tongue-tie  "  in  whom  there  is  none  whatever,  but  Avherc 
the  defect  is  in  the  intellect. 

The  thyro-glossal  duct  sometimes  does  not  close,  and  (a)  the 
upper  part  may  remain  as  a  patent  lingual  duct,  or  (0)  the 
lower  part  develop  as  a  congenital  cyst  in  the  floor  of  the 
mouth  or  in  the  neck. 

Wounds  of  the  tongue  occur  from  biting,  especially  during 
an  epileptic  fit,  and  in  many  other  ways.  The  chief  danger 
is  from  hienK)rrhage ;  but  that  once  stopped,  healing  takes 
place  so  readily  that  an  attcmjjt  should  be  made  at  suture,  even 
in  cases  of  extreme  laceration. 

Glossitis. — Inflammation  is  rare  in  the  acute  form,  but  when 
it  occurs  from  stings  of  insects,  mercurialism,  etc.,  it  may  end 
in  suppuration  and  abscess. 

Chronic  inHannnation  is  common  as  the  result  of  irritation 
—at  the  edges,  from  jagged  teeth,  and  on  the  dorsum,  from 
smoking,  etc.  ;  it  appears  to  be  induced  also  by  dyspepsia 
and  syphilis.  There  is  superficial  hyperscmia  which  leads 
eventually  to  proliferation  of  the  epithelial  cells.  This 
may  give  rise  to  a  flat  scaly  covering  (j>soria.us),  or  to 
a  rough  papillomatous  -  like  surface  {ichthi/osis) ;  but  more 
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commonly  it  resiilts  in  the  condition  of  leucoplakia,  in 
whicli  there  are  smooth,  milk-wl)ite  patclics  on  tlie  dorsum 
and  sides.  On  palpation  these  feel  firm  and  elastic,  or  hard 
like  horny  plates.  In  other  cases  the  epithelium  becomes 
atrophied,  and  the  tongue  presents  a  glazed  red  surface. 
There  is  no  pain  unless  ulceration  takes  place,  and  the  con- 
dition is  often  overlooked  until  accidentally  it  is  discovered 
by  the  medical  attendant.  Leucoplakia  is  a  very  frequent 
precursor  of  epithelioma  of  the  tongue,  though  only  a 
minority  of  cases  is  followed  by  cancer. 

Diagnosis  is  to  be  made  from  the  plaques  of  secondary 
syphilis,  which  occur  in  the  early  (secondary)  stage,  are  acute 
at  first,  remain  soft,  and  are  usually  accompanied  by  other 
syphilitic  manifestations  and  by  enlargement  of  the  glands. 

Treatment. — All  irritation  must  be  avoided,  e.g.  drinking 
hot  liquids,  pure  spirits,  using  strong  condiments  or  mouth 
washes ;  and  smoking  must  be  prohibited.  Decayed  teeth 
must  be  extracted,  and  all  foci  of  sepsis  removed ;  and  the 
mouth  must  be  kept  clean  by  wiping  and  rinsing  with  weak 
borax  solution.  A  careful  watch  should  be  kept  lest  any  signs 
of  ulceration  appear  in  spite  of  treatment ;  if  this  hapjjcns,  the 
patch  should  be  excised  and  examined  with  the  microscope, 
and  if  it  is  found  to  be  cancerous,  the  half  or  the  whole  of  the 
tongue  must  be  amputated. 

Ulceration. — Simple  ulcers  may  arise  from  dyspepsia  or 
from  irritation  of  jagged  teeth,  etc.  They  are  superficial,  and 
unless  of  long  standing  show  little  induration  of  their  bases. 
They  arise  also  in  the  hardened  surface  of  leucoplakia. 

Treatment.  —  All  sharp  edges  of  teeth  or  tooth-plates  must 
be  filed  smooth  or  otherwise  made  harmless,  and  digestive 
troubles  must  be  corrected.  Locally,  borax  and  glycerine 
mixture  is  the  most  suitable  application. 

Tubercular  and  actinomycotic  ulcers  arc  rare,  and  are  very 
resistent  to  treatment.  The  aflected  part  should  be  excised  ; 
and  in  actinomycosis  iodides  should  be  tried. 

Syphilitic  ulcers  occur  in  all  the  stages.  Primary  chancre 
of  the  tongue  is  rare,  and  is  always  accompanied  by  swelling 
of  the  lymph  glands.  Secondary  ulcers  are  very  common, 
and  are  usually  associated  with  mucous  plaques.  They  heal 
rapidly  under  the  influence  of  mercury,  but  tend  to  return 
when  treatment  is  left  off.  The  tertiary  lesions  occur  first 
as  hard,  round  gummata  in  the  anterior  part  of  the  tongue. 
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They  are  usually  single,  and  confined  to  one-half.  Tlie 
mucous  covering  becomes  smooth  as  the  papillje  disappear 
and  the  centre  breaks  down,  and  discharges  a  thin  fluid  and 
small  necrotic  particles.  The  edges  are  undermined,  and  the 
base  has  a  dirty  yellow  colour. 

Diagnosis,  from  simple  ulcers,  by  the  history,  the  thickened 
base  and  its  colour,  and  the  tendenc}^  to  spreading  necrosis  ; 
also  from  cancerous  ulcers. 

Treatment  consists  of  oral  antisepsis  and  iodides, 
"Lingual  tonsil"  is  a  rare  condition  in  which  there  is 
hypertrophy  of  the  lymphoid  tissue  at  the  root  of  the  tongue 
in  front  of  the  epiglottis.    This  may  attain  to  considerable 
size,  and  if  it  causes  obstruction  it  must  be  removed. 

Tumours  of  the  tongue. — Hwmangiomata  occur  sometimes, 
and  are  liable  to  hfemorrliage. 

Lymphangioma  in  the  form  of  macroglossia  is  a  rare  con- 
dition in  which  the  tongue  is  infiltrated  with  irregular  sinuses 
containing  lymph,  or  sometimes  blood  {mixed  angioma).  The 
surface  is  covered  with  vesicles,  which  break  down  and  ulcerate 
if  the  tongue  is  too  large  to  be  retained  in  the  mouth. 
(Another  form  of  macroglossia  occurs  in  idiots,  from  simple 
hypertrophy  of  the  tongue  ;  it  also  is  rare.) 

Treatment. — In  slight  cases  the  tumour  tissue  should  be 
destroyed  with  the  thermocautery.  In  severe  cases  a  wedge- 
shaped  piece  should  be  excised. 

Cancer  of  the  Tongue. — Epithelioma  is  more  common  in 
males,  and  occurs  chiefly  between  the. ages  of  forty  and  sixty, 
but  has  been  seen  as  early  as  twenty-five.    It  is  preceded  in 
most  cases  by  some  form  of  chronic  irritation  such  as  excessive 
smoking,  and  in  many  cases  it  follows  leucoplakia.    Two  forms 
may  be  distinguished  in  the  earliest  stages  :  a  nodule  in  the 
depth  of  the  tongue  arising  from  the  glands  in  the  mucous 
membrane,  and  covered  with  epithelium  until  it  ulcerates; 
the  other,  superficial  from  the  beginning,  and  ulcerating  very 
early.     In  both  the  tumour  is  hard,  and  the  limits  are  not 
well  defined,  but  fade  gradually  into  the  surrounding  tissues. 
The  ulcer  is  crater-like,  with  elevated  thickened  edges,  and  the 
base  has  a  dirty  yellow  and  furrowed  surface,  from  which  small 
pearl-white  nodules  may  sometimes  be  squeezed.     The  most 
common  site  of  cancer  is  at  the  side  of  the  tongue  opposite  the 
bicuspid  or  molar  teeth.    It  may  arise  farther  back,  near  the 
circumvallate  papilla?,  in  which  case  the  epiglottis  is  implicated 
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early.    Pain  of  a  sharp  neuralgic  character  is  a  constant  and 
early  symptom,  and  it  may  lancinate  towards  the  ear  ;  and  there 
is  usually  a  copious  flow  of  saliva.    Invasion  of  the  surrounding 
tissues  first  affects  the  floor  of  the  mouth,  then  the  maxilla, 
the  fauces,  tonsils,  and  cheeks.    The  tissues  around  the  jaw 
and  its  articulation  become  so  matted  together  that  at  last  the 
mouth  cannot  be  opened  ;  and  there  is  great  difticulty  of  feeding, 
and  sometimes  of  respiration.    The  foul  discharge  from  the 
ulcerating  surface  often  induces  septic  pneumonia  from  which 
the  patient  dies.     The  lymphatics  are  infected  early,  recur- 
rences after  operation  taking  place  much  more  frequently  in 
the  glands  than  in  the  scar.    The  glands  which  drain  the 
tongue  are — (a)  the  submental,  some  of  which  lie  in  the  sub- 
stance of  the  tongue  between  the  genio  -  hyoglossi  nuiscles  ; 
(b)  the  submaxillary ;  and  (c)  the  deep  cervical  glands  on 
tlie  jugular  vein  near  the  bifurcation  of  the  carotids.  From 
these  infection  may  spread  to  the  supraclavicular  glands. 
Dissemination  in  distant  organs,  however,  is  not  common. 
Infection  of  either  side  of  the  tongue  is  apt  to  spread  to  the 
lymphatics  of  both  sides,  as  there  is  a  free  comnuniication  of 
the  lymph  vessels  in  the  median  line.    If  there  is  much  ulcera- 
tion, the  glands  may  be  enlarged  and  soft  from  absorption  of 
septic  matter. 

Diagnosis  must  be  made  from  simple  ulcers  resulting  from 
irritation,  by  their  cure  after  removal  of  the  cause,  and  treat- 
ment with  bland  mouth -washes,  and  by  the  absence  of 
induration  at  the  base  or  enlargement  of  the  glands.  From 
si/philis  the  differentiation  is  often  difficult;  in  case  of  doubt, 
iodides  or  even  mercury  should  be  tried,  but  if  there  is  no 
unmistakable  amelioration  in  four  weeks  this  treatment 
should  be  abandoned.  The  more  characteristic  differences 
are— in  cancer  the  tumour  is  solitary,  its  site  is  at  the  edge 
of  the  tongue  near  the  molar  teeth,  the  base  of  the  ulcer 
is  necrotic  and  bleeds  readily  on  touching,  pain  is  constant, 
the  glands  are  enlarged  early,  and  leucoplakia  is  often  present 
at  the  edge  of  the  ulcer;  while  in  si/philis  the  nodules  may  be 
midtiple,  the  commoner  sites  are  the  tip  and  middle,  the  base 
of  the  ulcer  is  friable,  but  not  liable  to  bleed  if  particles  are 
picked  off,  pain  is  slight  or  even  absent,  the  glands  are  rarely 
enlarged,  and  leuco])lakia  is  not  so  common.  Microscopical 
examfnation  often  gives  indefinite  information,  unless  a  fair- 
sized  piece  is  taken,"in  order  to  get  a  characteristic  appearance. 
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Prognosis. — Au  operable  case  is  one  in  wliich  incision  can 
be  carried  at  least  ^5-  inch  into  the  sound  tissue  beyond  the 
limits  of  the  tumour ;  and  it  must  be  possible  to  remove  all 
the  diseased  glands  by  clean  dissection.  The  mortality  from 
the  more  severe  opertitions  is  high,  but  these  are  necessitated 
by  the  extent  of  the  disease.  If  removal  is  not  free  enough, 
recurrences  are  sure  to  arise. 

Treatment. — The  only  effective  treatment  is  excision.  If 
the  tumour  is  situated  near  the  front,  resection  can  be  done 
through  the  mouth — small  tumours  being  removed  in  a  wide 
V-shaped  incision,  which  is  closed  by  suture.     For  large 
tumours  the  affected  half  of  the  tongue  must  be  excised  ;  the 
tongue  is  drawn  out  of  the  mouth  by  a  long  stitch  through 
the  sound  side,  and  split  down  the  middle  with  scissors,  the 
mucous  membrane  on  the  floor  of  the  mouth  divided  and 
separated  from  the  under  side,  and  the  half  tongue  cut  across 
as  far  back  as  possible,  while  an  assistant  stands  by  with  a 
pressure  forceps  to  clamp  the  stump  as  it  is  cut.    In  this  way 
( Whitehead' x)  little  blood  is  lost,  and  the  arteries  can  be  caught 
and  tied  at  leisure.    If  secondary  haemorrhage  occurs,  the  lingual 
artery  may  require  to  be  tied  ;  but  as  a  rule  preliminary  ligation 
is  not  necessary  in  these  cases.    The  lymphatics  in  the  sub- 
mental and  submaxillary  region  should  be  cleared  out  whether 
enlarged  or  not,  at  the  same  time,  or  soon  after.    If  the  cancer 
is  situated  farther  back,  and  if  it  has  spread  to  the  adjacent 
tissues,  a  much  greater  exposure  is  necessary;  and  if  the 
disease  has  spread  beyond  the  middle  line,  the  whole  tongue 
must  be  excised.    The  cheek  may  be  split  up  to  the  ramus 
of  the  jaw ;  or  the  floor  of  the  mouth  may  be  opened  by  a  flap 
incision  {Kocher's)\  the  tongue  is  drawn  out  and  amputated, 
after  clearing  the  muscles  off"  the  jaw.    If  the  tumour  is 
adherent  to  the  bone,  it  may  be  necessary  to  split  the  jaw  in  the 
middle  line,  separate  the  halves,  and  cut  away  all  the  affected 
bone ;  this  incision  gives  very  free  access  to  the  root  of  the 
tongue,  and  is  most  useful  also  for  treating  extensions  to  the 
faucial  region.    The  cut  jaw  is  replaced  and  sutured  with  wire  ; 
but  when  the  bone  is  extensively  infiltrated  a  part  must  be 
excised.    The   deformity  is  sometimes  considerable,  but  it 
can  be  corrected  to  some  extent  by  a  dental  plate.    If  the 
lymphatic  glands  are  exposed   during  the  operation,  they 
must  be  removed  :  if  not,  they  may  be  excised  a  few  days 
later^  when  the  patient  has  recovered  from  the  first  opcra- 
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tiou;  in  this  way  the  shock  of  a  very  extensive  dissection 
may  be  postponed. 

The  raw  surface  should  be  painted  with  Whitehead's  varnish 
(Friars'  balsam  and  iodoform),  and  packed  with  iodoform  gauze  ; 
and  the  edges  of  the  mucous  membrane  must  be  approximated 
and  sutured  wherever  that  is  possible,  so  as  to  diminish  its 
extent.  In  all  cases  a  preliminary  tracheotomy  may  be  done  ; 
and  tliat  is  usually  necessary  when  the  limits  of  the  disease 
reach  near  to  the  epiglottis.  Food  must  consist  of  liquids 
only,  for  the  first  few  days,  administered  if  necessary  through 
a  tul3e  ;  and  this  may  be  supplemented  with  enemata. 

The  chief  dangers  are  primary  and  secondary  haemorrhage, 
and  septic  pneumonia  from  inhalation  of  blood  and  discharge. 
The  patient  may  be  operated  on  in  the  semi-sitting  position, 
(with  precautions  mentioned  on  page  316);  and,  as  soon  as 
possible,  he  should  be  encouraged  to  sit  up  in  bed,  in  order 
to  prevent  hypostatic  congestion  of  the  lungs. 

Cysts. — Ranula  is  a  cystic  dilatation  from  obstruction,  by 
salivary  calculus  or  otherwise,  of  the  sublingual  or  submaxillary 
glands  or  their  ducts,  and  occasionally  of  the  other  small 
(mucous)  glands  in  the  floor  of  the  mouth.  The  cyst  appears 
as  a  bluish  white,  grape-like  body  below  the  tongue,  slightly  to 
one  side  of  the  middle  line.  If  punctured  it  emits  a  glairy 
fluid.  It  may  grow  to  a  large  size,  and  disx)lace  the  tongue 
upwards  and  the  floor  of  the  mouth  downwards. 

Treatment. — The  cyst  should  be  excised  with  its  walls, 
except  where  it  is  seen  very  early,  when  it  may  be  incised,  and 
the  interior  cauterised  and  packed  with  iodoform  worsted,  and 
allowed  to  granulate. 

Dermoids  and  other  cysts  are  rare,  and  usually  arise  in  the 
middle  line. 

Lower  Jaw. — In  all  inflammatory  infective  diseases  the 
progress  is  apt  to  be  insidious  and  the  healing  process  slow  ; 
the  bone  is  so  tough  that  the  diseased  particles  are  protected 
by  a  bari-ier  too  hard  to  be  removed  with  the  ordinary  spoon, 
hence  it  is  often  necessary  to  use  a  gouge  or  chisel  for  this 
purpose. 

Phosphorus  necrosis  occurs  amongst  workers  in  yellow 
2)hosphorus,  from  inhalation  of  the  fumes,  and  occasionally  in 
others  from  internal  administration.  In  the  former  the  jaw  is 
attacked  through  the  medium  of  a  decayed  tooth,  from  which  a 
necrosing  inflammation  spreads  ;  numerous  sequestra  are  formed 
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and  sinuses  from  which  a  foul  discharge  exudes.  There  is  a 
great  development  of  spongy  involucrum  around  the  dead 
pieces.  In  some  cases  tubercle  bacilli  have  been  fo\md  in  the 
discharge,  but  this  is  by  no  means  universal. 

Treatment. — -The  necrosed  part  should  be  removed  as 
soon  as  possible  to  prevent  further  extension.  Prophylactic 
measures  consist  in  avoiding  the  use  of  yellow  phosphorus. 

Tumours. — The  chief  are  odontoiaata  and  sarcomata.  The 
latter  are  removed  by  excision  of  the  part  of  the  jaw  from 
which  they  spring,  leaving  if  possible  some  of  the  arch  to 
preserve  tlic  shape  of  the  chin  and  alveolar  line.  Sometimes 
it  is  necessary  to  excise  the  entire  half  of  the  jaw. 

Temporo-maxillary  Joint. — Arthritis  may  arise  from  otitis 
through  the  Glasserian  fissure ;  spreading  septicaemia,  as  in 
gonorrho.'al  infection,  rheumatism  ;  or  arthritis  deformans. 

Closure  of  the  jaw  depends  on  (a)  spasm  of  the  muscles 
from  hysteria,  reflex  irritation  of  wisdom  teeth,  etc.,  or  from 
peripheral  nervous  influences  (as  in  facial  spasm),  or  central  (as 
in  tetanus) ;  {b)  on  ankylosis  resulting  from  cicatricial  shorten- 
ing of  the  soft  parts,  after  burns,  sloughs  from  acute  infective 
hiflanunations,  etc. ;  and  (c)  the  result  of  adhesions  between  the 
joint  surfaces  from  old  injuries  or  inflammation. 

Treatment.  —  In  functional  stiffness  the  mouth  should  })e 
wedged  open,  and  a  spring  gag  may  be  worn  to  keep  it  from 
closing.  In  true  ankylosis  of  the  joint,  or  its  surrounding  soft 
parts,  tiiis  is  seldom  effective  or  sufficient ;  and  subcutaneous 
section  of  adhesions  is  also  of  little  help.  A  wedge-shaped  piece 
should  be  cut  out  of  the  angle,  dividing  the  bone  across,  and 
a  false  joint  encouraged  to  form  at  this  point.  Other  methods, 
as  excising  the  condyle,  or  osteotomy  of  the  neck,  usually  only 
lead  to  return  of  the  ankylosis. 
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INJURIES  AND  DISEASES  OF  THE  NECK. 

Cervical  Rib. — Tlie  supernumerary  rib  is  always  attached  to 
the  seventh  cervical  vertebra,  and  may  attain  to  full  develop- 
ment as  a  rib,  or  remain  merely  as  an  outgrowth  from  the 
costo-transverse  process.  It  very  rarely  causes  any  trouble  or 
inconvenience  ;  but  occasionally  there  are  disturbances  of  the 
circulation  in  the  arm  of  the  same  side,  and  sometimes  pres- 
sure on  the  nerves.  Diagnosis  is  made  by  palpation  and 
X-rays. 

Treatment. — The  rib,  if  it  causes  inconvenience,  may  be 
excised,  sometimes  a  difficult  and  dangerous  proceeding,  as  the 
pleura  and  many  of  the  important  structures  in  the  neck  may 
be  in  close  relationship. 

Congenital  defects  in  the  neck  comprise  lateral  cysts  and 
fistulse,  the  remains  of  the  unclosed  second  branchial  cleft ;  and 
similar  affections  in  the  middle  line  arising  from  the  thyro- 
glossal  duct.  Either  may  be  complete  fistulas ;  but  more 
commonly  they  begin  as  cysts  {i.e.,  localised  defects  of  oblitera- 
tion, filled  up  and  dilated  with  secretion),  which  ultimately 
burst.  A  lateral  fistula  may  have  its  opening  at  any  part  of 
the  neck,  median  or  more  frequently  lateral ;  the  other  opens 
always  in  the  middle  line.  The  fistultB  and  open  cysts  con- 
tinue to  secrete  a  thin  fluid  from  their  epithelial  lining,  which 
may  give  rise  to  troublesome  eczema.  Median  nji^U  may  be 
confused  with  tubercular  abscesses,  sebaceous  cysts,  dermoids, 
and  (in  the  tongue)  ranulse. 

Treatment. — Complete  excision  is  the  only  sure  method  ; 
and  it  may  be  difficult  on  account  of  the  deep  situation  and  the 
intimate  relations  with  important  structures.  Injection  of 
irritant  fluids  for  the  purpose  of  causing  adhesive  obliteration 
of  these  tracts  is  usually  insufficient;  and  in  the  lateral 
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flstuUe  the  fluid  may  enter  the  hxrynx  tliroiigh  patent  com- 
munications. 

Wry-neck  arises  from  shortening  of  the  sterno-mastoid ;  it 
occurs  at,  or  shortly  after,  birth,  and  is  nearly  always  unilateral. 
It  is  ascribed  to  (a)  rupture  of  the  muscle  during  a  difficult 
delivery,  resulting  in  laceration  and  hccmatoma,  and  giving  rise 
to  a  hard  swelling  (sometimes  resembling  cartilage  or  bone), 
which  gradually  subsides,  witli  subsequent  conti'action ;  (b) 
inflammatory  infiltration  and  cicatrisation  ;  and  (c)  ante-natal 
influences,  probably  traumatic.  It  arises  also  later  from  other 
causes,  such  as  rheumatic  inflammation,  adhesions  to  cicatrices 
of  the  overlying  skin,  and  from  hysteria.  The  spasmodic 
variety  arising  from  irritation  of  the  spinal  accessory  nerve  is 
discussed  on  page  140. 

Symptoms. — The  head  is  bent  to  the  affected  side,  and  the 
face  turned  to  the  opposite  side.  In  well-marked  cases  there 
is  curvature  of  the  cervical  vertebra?,  and  the  entire  head 
may  be  displaced  to  the  affected  side,  or  sometimes  to  the 
opposite  side.  On  straightening  and  rotating  the  neck,  the 
sterno-mastoid  stands  out  as  a  firm  cord,  and  those  manipula- 
tions are  usually  painless. 

Diagnosis. — The  continual  tenseness  of  the  muscle  when 
pulled  against,  and  the  persistence  of  this  imder  antesthesia, 
distinguish  this  form  from  spasmodic  wry-neck. 

Treatment.  —  Early  treatment  consists  of  massage,  over- 
extension, with  exercises  when  the  child  is  old  enough.  A 
poro-plastic  splint  may  be  worn  at  night  with  the  head  in  the 
overcorrected  position,  but  it  should  be  taken  oft'  in  the  day- 
time, and  exercises  encouraged.  When  the  deformity  has 
become  permanent,  the  tendon  should  be  cut  across  at  the 
sterno-clavicular  insertion,  either  by  subcutaneous  tenotomy, 
witli  care  not  to  wound  the  jugular  vein,  or  more  safely  through 
a  small  flap  incision  ;  and  in  rebellious  cases  the  whole  muscle 
may  be  removed.  The  head  is  put  up  in  a  plaster  or  starch 
case  in  the  overcorrected  position  until  healing  has  taken 
place ;  and  exercises  should  be  continued  for  some  time 
afterwards.  When  the  defect  is  due  to  cicatrisation  of  the 
skin,  the  muscle  should  be  loosened  from  the  overlying  struc- 
tures. Hysterical  cases  must  be  treated  by  suitable  'medical 
and  moral  means.  Spasmodic  wry-neck  should  not  be  treated 
by  tenotomy ;  nor  should  the  nerve  be  touched  in  the  non- 
spasmodic  cases. 
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Wounds  of  the  neck  comprise  those  made  in  tlie  air  passages 
and  elscwliere  by  the  snrgcon,  and  cut  throat  ^vounds. 

Tracheotomy  is  performed  for  (1)  relief  of  respiratory 
obstruction  in  the  naso-pharynx  or  larynx  by  foreign  bodies, 
diphtheritic  false  membrane,  ojdema  of  the  glottis,  or  other 
swellings ;  (2)  for  removal  of  foreign  bodies  in  the  larynx, 
trachea,  or  bronchi ;  (3)  for  administration  of  anaesthetics  and 
air  during  o^^erations  in  the  upper  air  passages,  in  order  to 
prevent  the  entrance  of  blood  or  other  matter  into  the  lungs  ; 
or  (4)  as  a  permanent  opening  in  the  case  of  tumours  or  con- 
strictions, or  after  extirpation  of  the  larynx. 

It  may  be  performed  above  {high  oioeration\  or  below  {Joxo) 
the  isthmus  of  the  thyroid  gland.  In  children  it  is  usually 
done  above,  on  account  of  the  shortness  of  the  neck  ;  or  the 
isthm\is  may  be  divided  between  clamps  and  the  edges  re- 
tracted. Amesthesia  with  cocaine  is  quite  sufficient  in  adults  ; 
but  children  should  have  a  whiff  of  chloroform  or  other  general 
anaesthetic  to  prevent  struggling.  In  cases  of  asphyxia  from 
diphtheria  little  or  none  is  required,  and  very  little  allowable 
on  account  of  the  toxic  nature  of  the  disease. 

The  operation  in  adults  is  straightforwai'd  and  easy.  A 
narrow  sand-bag  is  placed  under  the  neck,  the  trachea  steadied 
with  one  hand,  and  an  incision  made  down  to  it  in  the  middle 
line.  Bleeding  is  stopjDed  by  pressure  forceps,  the  edges  of  the 
wound  and  the  sterno-hyoid  nniscles  are  retracted  aside,  and 
the  isthmus  downwards  (or  upwards).  The  trachea  is  cauglit 
with  a  sharp  hook  or  toothed  forceps,  opened  in  the  middle 
line  by  plunging  in  the  knife  and  cutting  forwards,  dividing 
two  or  three  rings,  and  the  edges  held  apart  with  a  dilator  or 
a  pair  of  hooks.  When  the  trachea  is  opened  a  deep  inspira- 
tion is  taken,  and  the  cold  air  at  once  sets  up  violent  coughing; 
and  mucus,  blood,  etc.,  are  expelled.  This  is  taken  advantage 
of  in  cases  where  a  foreign  body  has  got  into  the  trachea  or 
bronchi ;  it  is  usually  immediately  thrown  up  into  the  larynx, 
where  it  may  be  caught  and  picked  out,  or  if  the  tracheal 
wound  is  held  open  sufhciently,  it  is  often  expelled.  When 
the  initial  coughing  has  subsided,  a  canula  suitable  to  the  size 
of  the  patient  is  introduced  and  fastened  by  tapes  passed  round 
the  neck.  The  bleeding  points  are  all  tied,  and  an  iodoform 
gauze  pad  is  placed  on  the  edges  of  the  wound. 

Difficidties. — In  children  the  neck  is  short  and  often  fat  : 
the  veins   in  asphyxial  conditions  are  congested,  obstruct 
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the  field  of  operation,  and  bleed  profusely  if  wounded;  the 
traehea  is  narrow  and  soft,  and  is  easily  missed  in  the  neck, 
unless  clearly  defined  and  exposed ;  and  the  operation  is  often 
one  of  emergency,  and  has  to  be  done  with  little  assistance  in 
unsuitable  and  ill-lighted  rooms.  Care  must  be  taken  not  to 
pierce  the  posterior  wall  of  the  trachea ;  to  make  the  incision 
exactly  in  the  middle  line,  and  large  enough  to  admit  the 
canula  with  ease ;  to  avoid  passing  the  tube  between  the  fascia 
and  trachea,  or  between  the  wall  of  the  trachea  and  a  false 
membrane  ;  to  avoid  unnecessary  wounding  of  the  vessels  ;  and 
to  stop  all  bleeding  before  opening  the  trachea,  even  at  the  risk 
of  losing  a  little  time. 

After-treatment. — The  room  shoiild  be  kept  at  an  even  and 
fairly  warm  temperature,  and  the  air  moistened  with  steam 
vapour  from  a  kettle,  or  by  a  large  hollow  honey-comb  sponge 
wrung  out  of  warm  water  placed  over  the  neck.  It  is  not 
usually  advisable  to  erect  a  tent  over  the  patient,  as  it  is  apt 
to  cause  dampness  of  the  bed-clothes,  and  unnecessary  risk  of 
chill.  The  canula  must  be  cleared  of  mucous  secretion,  which 
is  apt  to  dry  and  cake  on  it,  by  removing  the  inner  tube  and 
washing  it.  In  diphtheria  cases  antitoxin  is  administered  at 
the  earliest  moment,  and  may  check  the  formation  of  membrane  ; 
but  sometimes  this  spreads  downwards  below  the  edge  of  the 
tube,  and  blocks  the  air  passage.  It  should  be  cleared  out 
with  a  feather  or  a  soft  wire-stemmed  brush  (such  as  a  pipe- 
cleaner),  and  a  longer  tube  inserted.  Diphtheritic  infection  of 
the  edges  of  the  wound  may  occur,  but  it  is  not  common. 
The  prognosis  in  those  extensive  cases  is  not  good. 

If  blood  is  seen  in  the  discharge  it  may  be  due  to  ulceration 
(decubitus),  from  pressure  of  the  tube  against  the  back  or  the 
front  of  the  trachea,  or  of  the  edge  of  the  wound  on  the  tube  ; 
a  black  mark  (sulphide)  on  a  silver  tube  also  indicates  that 
it  is  in  contact  with  necrotic  tissue.  In  the  former  case  the 
tube  must  be  changed  for  one  of  different  length  or  curve,  and 
in  the  latter  for  a  narrower  one.  When  a  tube  has  to  be  worn 
for  a  long  time  a  rubber  one  may  be  substituted  ;  but  a  metal 
one  must  be  used  until  the  wound  has  become  permanently 
shaped,  otherwise  the  elasticity  of  the  tracheal  rings  will  com- 
press the  tube.  Stenosis,  with  signs  of  dyspnoea,  may  arise 
from  granulations  (and  false  membrane) ;  from  oedema  due  to 
perichondritis,  the  result  of  a  pressure  sore  ;  and  from  com- 
[)ression  by  distortion  of  the  tracheal  walls.     A  late  effect 
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is  2^(^'>'<^i>/sis  of  the  larynx,  winch  compels  the  patient  to 
continue  the  tube.  It  is  due  to  inflammatory  thickenings 
and  adhesions,  to  "  habitual "  want  of  use  of  the  laryngeal 
muscles,  or  to  post-diphthcritic  paralysis.  Organic  obstruc- 
tions should  be  treated  by  intubation  with  graduated  bougies ; 
habitual  weakness  by  blocking  the  canula  from  time  to  time 
to  compel  the  larynx  to  work  ;  and  true  paralj^sis  by  nerve 
tonics  and  electric  stinndation. 

Crico-thyroid  laryngotomy  (incision  of  the  crico-thyroid 
membrane)  is  sometimes  done  in  urgent  cases  Avhere  time 
cannot  be  spared,  as  the  site  for  operation  is  very  readily 
found.  The  oval-shaped  space  between  the  lower  edge  of  the 
thyroid  cartilage  and  the  upper  edge  of  the  cricoid  is  felt  for, 
and  the  knife  plunged  into  it  and  carried  across  transversely  ; 
the  wound  is  drawn  open  with  any  hook  that  is  handy.  There 
are  difticulties  in  the  operation  :  hemorrhage  from  the  crico- 
thyroid artery  which  runs  across  the  upper  part  of  the  space  ; 
if  a  tube  is  used  it  must  be  small ;  the  nearer  the  wound 
is  made  to  the  larynx,  the  greater  the  liability  of  loss 
of  voice  from  granulations  sj)reading  to  it.  The  opera- 
tion is  not  recommended  as  a  deliberate  measure,  except 
where  the  trachea  is  encroached  upon  by  growths  of  various 
kinds. 

Laryngo-tracheotomy  is  an  incision  of  the  trachea,  prolonged 
by  dividing  the  cricoid  cartilage. 

Thyrotomy  is  splitting  the  thyroid  cartilage,  for  the 
purpose  of  removing  tumours,  etc.,  from  the  inside  of  the 
larynx.  The  cartilage  should  be  cut  from  within  outwards,  in 
order  to  make  the  incision  evenly  between  the  vocal  cords  with- 
out wounding  either ;  in  adults  it  is  often  ossified,  and  should 
be  divided  with  a  Gigli's  saw ;  and  more  rooui  may  be  obtained 
by  dividing  the  ligamentous  bands  along  the  uj^per  and  lower 
margins.  If  possible  the  vocal  cords  should  be  spared ;  but  in 
malignant  cases  no  sparing  of  the  voice  is  recompensed  by 
leaving  any  diseased  tissue  behind.  When  the  tumour  is  re- 
moved the  halves  are  allow'ed  to  spring  together ;  and  they 
should  be  fixed  Avith  sutiu*es,  as  any  inaccuracy  in  adjustment 
of  level  or  angle  leads  to  faihu'e  of  the  voice.  In  order  to 
prevent  that,  the  thyroid  cartilage  may  be  cut  across  (transverse 
thyrotomii)  above  the  level  of  the  true  vocal  cords ;  in  this 
way  their  relationship  is  not  disturbed.  To  get  freer  access 
to  the  false  vocal  cords  the  upper  part  may  be  split  as  in  the 
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preceding  operation.  If  the  cricoid  cartilage  is  split  too  it 
is  called  total  lanjngotomy. 

Subhyoid  2^haryngotomy  is  opening  the  pharynx  through  the 
thy ro-h void  membrane. 

Foreign  Bodies  in  the  Air  Passages. — Loose  bodies  in  the 
mouth    may  be  drawn    in    by  sudden    inspirations  during 
coughing,  crying,  laughing,  etc.     Pieces  of  food  and  rough 
bodies  may  lodge  in  the  pharynx,  or  in  the  larynx,  where  the 
irritation  causes  spasm  of  the  glottis,  preventing  them  from 
falUng  down  farther.     If   the  body  is  small,   it  may  be 
expelled  by  coughing ;  otherwise  it  must  be  extracted  with 
laryngeal  foi^ceps.    If  large,  it  may  become  impacted  between 
the  false  cords,  and  there  is  immediate  danger  to  life  from 
asphyxia  ;  tracheotomy  or  laryngotomy  must  be  performed 
without  delay,  after  which  the  foreign  body  may  be  extracted 
at  leisure.    If  the  body  passes  to  the  trachea,  it  causes  fits 
of  suftbcation  wdien  coughed   up  against  the  glottis.  On 
auscultation  sibilant  rhonchi  are  heard,  and  possibly  move- 
ments of  the  body  up  and  down.     If  not  extracted  soon  it 
may  cause  fatal  spasm  of  the  glottis,  or  become  impacted  in  a 
bronchus.    The  right  bronchus  is  the  one  into  which  it  more 
commonly  falls.    If  the  main  bronchus  is  completely  blocked, 
respiratory  sounds  on  that  side  are  absent,  and  collapse  of  the 
lung  gradually  comes  on  ;  if  partially  blocked,  loud  musical 
sounds  are  heard.    If  the  blockage  is  in  one  of  the  bronchioles, 
the  corresponding  part  only  of  the  lung  is  affected  at  first. 
Continued  presence  of  a  foreign  body  causes  pain  and  fits  of 
coughing ;  and   after   a   time   necrosis   in    the  immediate 
neighbourhood,  with  abscess  or  gangrene  of  the  lung,  is  apt  to 
occur.     The  body  may  become  loosened  in  this'way,  and 
at  any  time  ;  and  it  may  be  expelled  into  the  trachea,  or  out 
of  it  if  there  is  a  large  enough  tracheotomy  opening.  In 
other  cases  death  occurs  from  septic  phthisis.  Occasionally 
the  body  becomes  encysted,  and  gives  no  further  trouble. 

Treatment. — For  foreign  l)odies  in  the  loxoer  air  passages, 
inversion  of  the  patient  may  be  tried  in  the  first  instance 
by  leaning  his  body  over  the  edge  of  a  bed  or  table,  with 
his  hands  on  the  ground,  followed  by  shaking  and  thumping; 
if  it  is  not  successful,  tracheotomy  should  be  performed. 
Sometimes  the  body  is  impacted,  and  only  becomes  loosened 
after  a  few  days,  when  it  is  coughed  up  ;  and  time  should 
always  be  allowed  for  this  to  take  place.     If  this  fails,  a 
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long  loop  of  beat  wire  may  be  passed  down  in  the  hope  of 
catching  it.  Should  a  bronchoscope  be  available,  an  attenii)t 
should  be  made  to  locate  the  body  and  extract  it  with  forceps. 
The  instrument  may  be  passed  through  the  mouth,  with  the 
head  in  Rose's  position,  or  through  the  tracheotomy  wound 
(A7///a«). 

Laryngectomy,  partial  or  complete  [extirpation),  may  be  re- 
quired when  the  larynx  is  affected  with  malignant  disease  of  too 
great  extent  to  be  removed  by  intralaryngeal  methods,  or  by 
thyrotomy.  The  trachea  is  cut  across  and  the  lower  end 
stitched  to  the  skin  incision.  A  canula  is  inserted  and  packed 
round  with  gauze  (or  a  //a/m's  canula  already  surrounded  with 
sponge  may  be  used),  and  the  anaesthetic  continued  through 
this.  The  larynx  is  exposed  in  its  whole  length  by  a  median 
incision,  with  division,  if  necessar}',  of  the  isthmus  of  the 
thyroid  gland ;  the  soft  structures  are  dissected  off  all  round, 
and  the  larynx  is  then  cut  across  below  the  hyoid  bone.  All 
bleeding  is  stopped^  the  cavity  packed  with  iodoform  gauze, 
and  the  wound  closed  by  temporary  sutures.  In  order  to 
prevent  the  entrance  of  fluids  into  the  large  granulating  cavity, 
and  septic  products  from  thence  into  the  trachea  and  lungs, 
the  skin  and  muscles  may  be  sutured  against  the  cut  end  of 
the  pharynx  so  as  to  obliterate  the  cavity.  Or  if  the  trachea 
is  very  movable,  the  cut  ends  of  pharynx  and  trachea  may  be 
stitched  together  with  a  circular  suture. 

Partial  Lari/ngectoviy. — If  the  disease  is  limited  to  one  side, 
the  affected  side' only,  or  a  part  of  it,  need  be  removed,  the 
defect  becoming  covered  with  granulations.  In  this  case  there 
is  an  almost  equal  danger  from  sepsis,  owing  to  the  lack  of 
means  for  protecting  the  raw  surface. 

After-results. — The  chief  danger  is  aspiration  pneumonia, 
which  is  the  most  common  cause  of  death  after  such  opera- 
tions :  it  may  be  diminished  by  employing  the  modifications 
mentioned  above.  Other  complications  are  cellulitis  in  the  neck, 
spreading  perhaps  to  the  mediastinum  ;  secondary  hajmorrhage ; 
and  fatal  "delirium  cordis"  occurring  24:--i8  hours  after  the 
operation,  and  attributed  to  interference  with  the  depressor 
fibres  of  the  vagus  and  superior  laryngeal  nerves.  The 
mortality  of  all  these  operations  for  removal  of  malignant 
disease  (laryngotomy  and  laryngectomy)  is  still  great,  but 
the  percentage  of  cures  of  three  years'  standing  justifies 
operation ;  and  the  usual  rule  holds  good,  that  the  earlier 
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II  radical  operation  is  perinitted  the  less  is  its  extent  and 
danger. 

Out-throat  wounds  are  generally  suicidal ;  and,  being  made 
usually  witli  the  right  hand,  extend  from  left  to  right  across 
the  neclv.  The  counnonest  sites  are  about  the  crico-thyroid 
membrane,  tlie  most  prominent  place  when  the  head  is  thrown 
back.  The  projection  of  the  larynx  protects  to  some  extent 
the  great  vessels,  and  unless  the  wound  is  well  to  the  side 
they  often  escape — the  jugular  veins  being  the  most  readily 
severed.  The  larynx  may  be  opened  in  any  of  the  regions 
mentioned  above,  and  the  cut  may  penetrate  to  the  a!SO- 
phagns  or  the  vertebral  column.  The  first  danger  to  avert  is 
hremorrhage,  which  may  cause  syncope,  or,  by  entering  the 
air  passages,  asphyxia.  The  later  dangers  are  aspiration 
pneumonia ;  sepsis,  with  perichondritis  and  oedema  in  the 
trachea ;  cellulitis  of  the  deep  planes  of  the  neck  ;  secondary 
lueinorrhage  from  the  cut  vessels ;  surgical  emphysema  from 
entrance  of  air  into  the  loose  tissues  ;  cicatricial  stenosis  and 
other  late  effects  ;  and  fistula  in  the  trachea  or  oesophagus. 

Treatment. — All  bleeding  vessels  must  be  clamped,  and 
means  taken  to  restore  the  circulation  :  the  larynx  must  be 
freed  from  blood  :  and  if  there  is  oozing  from  the  edges  of 
the  wound,  a  tracheotomy  tube  may  be  inserted  and  packed 
round  with  gauze.  The  wound  is  thoroughly  cleansed,  and 
the  openings  in  the  trachea  or  larynx  closed  by  suture,  and 
the  vessels  tied.  The  superficial  part  of  the  wound  is  packed 
with  iodoform  gauze,  and  only  partially  closed,  the  packing 
being  withdrawn  as  the  cavity  fills  up.  The  various  complica- 
tions are  treated  as  they  ai'ise. 

Contusions  of  the  neck,  from  falling  across  a  sharp  edge,-  or 
from  being  suddenly  caught  against  a  rope,  may  result  in 
fracture  of  the  hyoid  bone,  or  in  rvjdure  of  the  thyroid,  or 
cricoid  cartilages,  or  the  trachea.  In  the  former  there  is  pain 
and  ditticulty  of  swallowing,  and  crepitus  may  be  felt;  in  the 
latter  cases  there  is  internal  swelling,  from  extravasation  of 
blood  or  (edema,  and,  if  the  attachments  of  the  vocal  cords  are 
displaced,  hoarseness  or  aphonia,  there  may  be  also  extensive 
surgical  emphysema. 

Treatment. — The  patient  is  laid  in  bed,  with  the  head  kept 
between  sand-bags,  and  ice  or  cooling  lotions  arc  applied  to 
the  neck.  All  attempts  at  swallowing  or  speaking  should  be 
avoided  as  much  as  possible.    Alimentation  may  be  carried  out 
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for  some  days  by  tlie  rcctuui,  or  through  the  stomach  tube.  If 
there  is  oedema  or  emphysema  causing  dyspnoea,  tracheotomy 
must  be  performed  without  delay. 

Cellulitis  of  the  deeper  planes  of  the  neck  may  spread  in 
any  direction,  and  even  extend  to  their  exti'eme  limits,  e.g. 
into  the  axilla  or  mediastinum.  Owing  to  the  confinement 
by  the  dense  fasciaj,  especially  in  the  submaxillary  space  and 
that  around  the  great  vessels,  septic  absorption  is  apt  to_  be 
intense,  and  lead  to  rapidly  fatal  results  (Ludwig's  angina). 
It  arises  from  infection  starting  in  decayed  teeth,  ulcers  of 
the  mouth,  inflammation  of  the  tonsils,  etc.  and  sometimes 
from  suppuration  of  lymphatic  glands. 

The  symptoms  begin  after  a  slight  toothache,  sore  throat, 
or  the  like,  and  reach  their  height  in  three  days  or  so.  There 
is  high  temperature,  quick  and  thready  pulse,  dry  tongue ;  and 
general  asthenic  febrile  conditions  soon  appear.  The  neck  is 
swollen  and  oedematous,  and  sometimes  purplish  in  colour; 
and  if  there  is  much  pressure  on  the  air  passages,  the  face  is 
cyanosed.  Fluctuation  is  not  readily  made  out,  but  tender- 
ness extends  all  over  the  neck.  There  is  difficulty  of  swallow- 
ing, and  there  may  be  inflammatory  oedema  of  the  floor 
of  the  mouth.  If  suppuration  is  not  relieved  by  bursting 
through  the  skin  or  by  incision,  death  may  ensue  in  a  few 
days,  from  oedema  of  the  trachea  or  larynx  by  extension  of  the 
inflammation,  or  from  exhaustion  due  to  absorptive  poisoning. 

Treatment. — The  tissues  must  be  i)romptly  incised,  and 
opened  up  by  Hilton's  method,  in  the  middle  line,  in  the  axes 
of  the  sterno-mastoids,  and  below  the  jaw.  Tracheotomy  must 
be  done  if  there  is  threatening  asphyxia ;  and  anti-streptococcic 
serum  should  be  injected  if  the  pus  is  seen  to  be  due  to 
streptococci. 

Lymphatic  Glands. — Inflammation  of  the  glands  is  very 
common,  both  in  the  acute  and  chronic  forms;  and  follows 
irritation  of  various  kinds  in  all  parts  of  the  head  and  neck, 
depending  on  their  situation.  The  snhoccijntaJ  and  mastoid 
glands  drain  the  posterior  part  of  the  scalp ;  and  the  posterior 
auricular,  most  of  the  external  ear ;  the  submental  or  suprahyoid 
glands,  between  the  anterior  bellies  of  the  digastrics,  receive 
lymph  vessels  from  the  middle  of  the  lower  lip  and  chin,  and 
the  front  of  the  tongue;  the  submaxilhir!/  glands,  situated  in  the 
digastric  triangle,  from  the  face,  buccal  cavity,  lower  jaw,  and 
part  of  the  tongue  and  pharynx  ;  the  superficial  cervical  glands. 
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lying  along  the  line  of  the  external  jugular  vein  on  the  stcrno- 
niastoicl,  from  the  external  ear  and  side  of  the  head  ;  the  deej) 
cervical  glands,  lying  beneath  the  sterno-niastoid  along  the 
carotid  sheath,  (a)  the  %ipper  set,  from  the  cranial  cavity,  orbit, 
nose,  tongue,  and  upper  parts  of  the  pharynx,  larynx,  and 
a^sopliagus,  and  (h)  the  lower  set  in  the  supraclavicular  fossa, 
from  the  lower  part  of  the  oesophagus,  larynx,  trachea,  thyroid 
gland,  and  also  from  the  chest  wall  and  axilla ;  and  the  retro- 
pharyngeal glands,  from  the  naso-pharynx. 

Acute  adenitis,  secondary  to  acute  conditions  in  the  regions 
mentioned,  may  go  on  to  suppuration,  and  the  abscess  may 
burst  externally,  or  give  rise  to  symptoms  similar  to  those  of 
Luchvig's  angina.  Suppuration  of  the  mastoid  glands  may 
arise  from  pediculosis  and  eczema  of  the  scalp,  and  simulate  in 
some  respects  viaf^foiditis. 

Cliroiiic  adenitis  may  persist  for  some  time  after  the 
primary  focus  has  healed,  and  may  be  subsequently  the  seat 
of  tuberculosis.  Chronic  enlargement  may  also  appear  with- 
out an  acute  stage,  in  association  with  enlarged  tonsils,  adenoids, 
and  carious  teeth. 

Tuberculosis. — The  most  common  cause  of  glandular  en- 
largement is  tuberculosis ;  and  the  neck  glands  are  by  far  the 
most  frequently  attacked  of  any.  The  disease  is  probably 
always  secondary,  but  the  primary  tubercular  foci,  except  those 
occurring  on  the  skin,  are  rarely  to  be  detected.  The  points 
of  entrance  of  the  bacilli  are  probably  situated  in  carious 
teeth,  enlarged  tonsils,  and  tlie  nuicous  membrane  of  the 
mouth  and  naso  -  pharynx,  in  the  former  two  of  which  the 
bacilli  liave  often  been  found.  A  previous  disposition  to 
tuberculosis  is  present  in  many  of  the  cases,  viz.,  tuberculosis 
elsewhere  in  the  body ;  recent  convalescence  from  an  cxanthe- 
matous  fever;  lui suitable  food,  and  bad  hygiene;  and  the 
most  susceptible  age,  namely,  that  between  the  tenth  and 
twenty-fifth  yeai's. 

Symptoms. — The  disease  begins  with  painless  enlargement 
of  one  or  more,  glands  of  a  single  group ;  or  a  gland  enlarged 
from  previous  irritation  remains  swollen  after  all  apparent  cause 
has  been  removed.  The  swelling  gradually  increases,  and  in- 
volves the  other  glands  of  the  same  group,  and  of  other  groups, 
and  may  extend  to  those  of  the  opposite  side.  The  tumours  are 
round,  smooth,  and  elastic  to  the  touch,  and  at  first  are  mov- 
able under  the  skin  and  on  the  underlying  structures;  and  if 
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palpation  is  made  deeply  enough,  several  of  the  sniall-er  glands 
can  be  felt.  Sometimes  they  remain  in  this  condition  for  a 
long  time,  but  as  a  rule  the  disease  progresses  without  inter- 
mission, and  gives  rise  to  caseation  and  softening  with  signs  of 
fluctuation.  They  also  are  subject  to  attacks  of  acute  or 
subacute  inflammation,  with  pain  and  tenderness ;  and  this 
usually  results  in  j/o'iddenitis,  which  causes  firm  adhesions  to 
the  surromiding  tissues;  in  addition,  if  due  to  pyogenic 
infection  i1^  ends  in  suppuration.  If  destruction  of  the  gland 
by  this  means  is  sufficiently  complete,  the  whole  gland  may 
be  disintegrated  and  discharged  as  pus,  and  the  tubercular 
process  thus  checked ;  but  usually  it  results  in  a  chronic 
discharging  sinus  lined  with  tubercles.  As  the  skin  is  reached 
by  the  tubercular  process,  it  becomes  discoloured  and  breaks 
down,  leaving  irregular,  iindermined  edges ;  and  pyogenic 
infection  thro\igh  the  openings  is  common.  Those  ulcers  leave 
disfiguring  cicatrices  on  healing.  There  is  little  constitutional 
disturbance  in  pure  glandular  tuberculosis ;  but  sometimes 
there  are  slight  rises  of  temperature  in  the  evenings,  and  some 
an{emia  and  wasting.  Pain,  fever,  and  other  "  inflammatory  '" 
symptoms  are  due  to  pyogenic  infection. 

Diagnosis. — In  the  eai-ly  stages,  before  adhesions  have 
formed,  it  may  be  distinguished  from  non-tubercular  enlarge- 
ment by  its  persistence  after  all  obvious  sources  of  irritation 
are  removed  ;  from  lymphadenoma,  by  being  not  so  widely 
disseminated  in  the  axilla,  groins,  etc.  ;  from  lipoma,  by  its 
more  solid  feeling,  or  in  the  later  stages  by  fluctuation  ;  and, 
when  there  is  much  adhesion  or  calcareous  infiltration,  from 
sarcoma  and  carcinoma,  by  the  history  of  the  onset  and  the 
age  of  the  patient. 

Treatment. —  All  possible  soiirces  of  irritation  must  be 
removed,  —  enlarged  tonsils,  adenoids,  decayed  teeth,  etc. 
Before  adhesions  have  formed  round  them  the  glands  can  be 
shelled  out  through  a  small  incision,  and  this  should  be  done 
when  possible.  If  they  are  confined  to  the  upper  part,  they 
may  be  removed  through  an  incision  in  the  suboccipital  region 
of  the  scalp  {Dollinfjer),  where  the  scar  will  be  concealed  by 
hair ;  lower  down  they  may  be  removed  by  a  transverse 
"  collar  "  incision  (Kocher),  with  wide  retraction  of  the  wound, 
the  scar  falling  into  the  natural  folds  of  the  neck.  For 
cosmetic  reasons  sometimes  even  these  are  not  permitted  in 
the  earlier  stages ;  and  the  glands  may  then  be  injected  singly 
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with  iodoform  emulsion,  or  solution  (1-4)  in  aniline  oil,  repeated 
at  intervals  of  a  fortnight.  In  the  latter  method  {Gray)  the 
dose  must  not  exceed  3  minims,  or  poisoning  symptoms,  with 
cyanosis,  fluttering  pulse,  etc.  may  be  brought  on.  Whei:!  the 
gland  has  licjuefied,  it  may  be  punctured  with  a  trocar  and 
evacuated  before  injection.  AVhen  tlie  surface  has  broken,  the 
tubercular  tissue  should  be  curetted,  the  diseased  skin  cut 
away,  and  the  cavity  packed  with  iodoform  gauze ;  and  when 
the  wound  has  healed,  the  rest  of  the  glands  may^  be  excised 
with  less  danger  of  septic  infection.  The  disease  is  always 
more  extensive  than  appears  from  the  surface  examination, 
and  a  wider  incision  may  be  required  to  clear  out  all  the 
glands;  in  which  case  the  skin  is  incised  along  the  sterno- 
mastoid,  and  if  necessary  a  flap  may  be  fashioned  by 
temporarily  cutting  across  that  muscle  at  its  vipper  or 
lower  attachment.  If  the  muscle  is  much  infiltrated  and 
destroyed,  it  should  be  included  in  the  mass  and  removed 
with  it,  care  being  taken  not  to  damage  the  branches 
of  the  spinal  accessory  nerve  to  the  trapezhis.  Should 
the  jugular  vein  be  firmly  adherent  to  the  glands,  it 
may  be  ligated  above  and  below,  and  excised  with  them.  If 
the  wound  is  not  soiled  with  the  contents  of  burst  glands,  it 
may  be  sutured,  with  a  small  drain  in  the  lower  part ; 
otherwise  it  should  be  filled  with  iodoform  gauze,  and  closed 
temporarily  with  secondary  sutures.  Constitutional  treatment 
must  not  be  neglected. 

Malignant  Disease. — The  glands  may  be  the  seat  of  primary 
sarcomata  and  carcinomata ;  but  more  frequently  they  are 
subject  to  invasion  secondarily  by  malignant  disease  from  any 
of  the  parts  mentioned  above.  Sometimes  the  disease  appears 
long  after  the  primary  focus  has  been  apparently  extirpated, 
and  usually,  when  once  afiected,  the  glands  increase  rapidly  in 
size,  and  become  firmly  fixed  to  tlieir  surroundings  by  infiltra- 
tion and  infianmiatory  adhesions. 

Thyroid  Gland.  —Chronic  enlargement,  or  goitre,  though 
very  common  in  Switzerland  and  some  other  countries,  is 
comparatively  rare  in  this  country.  It  takes  several  forms, — 
(tt)  parenchymatous^  when  the  whole  gland,  or  part  of  it,  is 
hypertrophied ;  {h)  adenomatous,  when  separate  nodules, 
usually  encapsuled,  are  formed  in  the  normal  gland  substance ; 
(c)  cystic,  when  the  follicles  are  distended  with  colloid  secre- 
tion, or  nodules  or   lucmatomas   break    down.  Secondary 
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changes  sometimes  occur  and  give  rise  to  calcified  or 
fibrous  goitres.  If  due  to  malignant  disease  it  is  known 
as  m<xli(jnant  goitre ;  and  when  the  vascular  supply  is  very 
great,  pulsation  may  be  distributed  throughout  the  gland, 
{puhatimj  goitre).  Another  form,  exoplithalmic  goitre  {Grave's 
or  Basedow's  disease),  is  also  characterised  by  a  free  blood- 
supply,  but  the  swelling  is  probably  secondary. 

The  precise  cause  is  unknown,  but  is  attributed,  among 
other  things,  to  the  drinking  Avater,  soil,  and  climate — the 
first  of  which  appears  to  have  the  most  direct  influence.  It  is 
endemic  in  certain  places,  and  when  it  occurs  rapidly  among 
a  number  of  people  situated  in  the  same  circumstances  it  is 
called  "  epidemic.^'  It  is  more  prevalent  in  women  than  men  ; 
it  begins  often  about  puberty,  and  the  swelling  is  sometimes 
more  marked  at  menstrual  periods  or  in  pregnancy.  When 
the  gland  is  diseased  the  secretion  becomes  disturbed, 
iodothyrin,  the  chief  constituent  in  the  colloid  matter,  being 
often  diminished  ;  in  extreme  cases  this  causes  cretinism  in 
infants,  and  myxuedema  in  adults.  In  other  cases  it  is 
increased,  and  gives  rise  to  symptoms  similar  to  Grave's 
disease. 

Symptoms. — A  swelling  appears  in  the  position  of  the 
<rland,  consistino;  of  either  uniform  enlargement  of  the  whole 
organ,  conforming  more  or  less  to  its  shape,  or  of  one  lobe  only  ; 
or  (in  the  adenomatous  and  cystic  forms)  of  an  isolated  round 
tumour,  or  a  collection  of  such  nodules  in  the  substance  of  the 
gland.  Sometimes  it  grows  as  a  pendulous  mass  hanging  over 
the  chest ;  in  other  cases  it  may  be  fixed  behind  the  sternum 
(intra-thoracic),  and  give  rise  to  exti'eme  pressure  effects.  The 
mass,  whatever  its  size  or  shape,  moves  with  the  larynx  on 
swallowing.  Goitre  may  arise  also  in  "  accessory  thyroids " 
which  arc  by  no  means  uncommon.  Pressure  from  goitres  is 
exerted  chiefly  on  the  tracliea,  causing  kinking,  flattening,  or 
constriction,  and  leading  to  dyspnoea  (which  may  vary  in  in- 
tensity from  an  increase  of  wheezing,  to  a  sudden  fit  of  suffo- 
cation) ;  on  the  veins,  causing  c^'anosis,  which  is  increased  by  the 
dyspnoea ;  on  the  oesophagus,  causing  ditRculty  in  swallowing ; 
on  the  vagus  or  sympathetic  nerves,  causing  cardiac  disturb- 
ances, and  less  commonly  inequalities  of  the  pupils,  and 
disordered  sweating  of  the  face  ;  on  the  recurrent  laryngeal 
nerves,  causing  hoarseness  and  spasm,  or  paralysis  of  the 
glottis. 
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Treatment. — Propliylactk, — persons  with  slight  swellings  of 
the  thyroid  gland  should  avoid  living  in  a  place  where  goitre 
is  known  to  be  endemic,  or  at  least  should  use  water  only  from  a 
safe  source.  General, —xo^xnQ,  in  the  form  of  iodide  of  iron 
internally,  and  the  tincture  on  the  surface,  have  some  effect  in  re- 
ducing the  swelling,  and  should  be  tried  for  a  time  in  all  cases, 
without  being  pressed  to  the  point  of  disturbing  the  digestion. 
Local, — often  there  is  no  indication  for  surgical  treatment  of  a 
small  goitre  ;  but  if  there  are  pressure  symptoms,  or  evidences 
of  thyroid  poisoning,  or  any  steady  increase  in  size,  the  tumour 
should  be  removed.  Adenomas  and  cysts  may  generally  be 
enucleated  from  the  sound  gland  tissue,  by  shelling  them  out  of 
their  capsule  ;  bleeding  from  this  operation  is  usually  slight, 
but  it  may  be  profuse.  This  method  insures  the  maxinuim  of 
sound  tissue  being  left,  though  the  operation,  not  being  so 
radical  as  the  others,  is  liable  to  be  followed  by  recurrences. 
Multiple  disseminated  nodules  and  cysts,  and  diffused  hyper- 
trophic goitres,  with  or  without  cystic  degeneration,  must  be 
treated  by  total  or  partial  extirpation.  A  small  part  of  the 
gland  must  always  be  left  behind  to  provide  a  sufficient 
amount  of  thyroid  secretion,  otherwise  the  condition  of  cachexia 
strumiprim.  (similar  to  myxoodema,  but  usually  with  rapidly 
fatal  results)  is  produced.  The  "collar"  incision  of  Kocher  is 
convenient  for  most  goitres,  and  if  the  swelling  is  confined  to 
one  lobe  it  may  be  limited  to  that  side  only ;  a  perpendicular 
incision  downwards  may  be  made  at  any  time,  if  more  room  is 
reepiired.  The  muscles  are  retracted,  and  the  gland  is  loosened 
from  its  surroundings  at  one  side,  and  dislocated  forwards. 
The  vessels  on  that  side  are  tied,  and  the  removal  is  continued 
on  the  other,  except  for  a  small  piece  at  the  upper  or  low^er 
pole  of  one  of  the  lobes.  If  only  half  of  the  gland  has  to  be 
removed,  it  is  clamped  across  the  isthmus  and  then  divided. 
Part  of  a  diseased  gland  may  bo  resected  and  the  stump  ligatcd, 
or  crushed  with  powerful  clamps.  This  is  sometimes  combined 
with  enucleation  {enucleation- reflection).  In  some  cases, 
especially  when  the  goitre  is  situated  deeply  in  the  thorax,  the 
only  way  of  removal  is  by  opening  its  capsule  and  scooping 
out  its  substance  {eventeration). 

The  mortality  in  skilled  hands  is  very  low,  but  there  are 
certain  conditions  which  add  greatly  to  the  danger  :  steno?is 
of  the  larynx,  with  restricted  aeration  of  the  blood  ;  disturb- 
ances of  the  circulation  through  heart  weakness  or  venous 
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obstructioi)  ;  extensive  interference  Avith  the  thyroid  function  ; 
severe  Grave's  disease,  with  emaciation  and  tachycardia  ;  and 
malignant  and  inflamed  goitres.  Essential  for  success  are 
(a)  strict  asepsis,  (6)  free  incisions,  (c)  complete  ligation  of 
vessels,  (d)  avoidance  of  damage  to  muscles  and  nerves,  and 
(e)  minimum  of  anjcsthesia  (liocher).  Many  of  these  opera- 
tions can  be  carried  out  under  local  antcsthesia  alone,  without 
undue  pain  or  even  discomfort ;  but  sensitive  patients, 
otherwise  sound,  may  be  given  a  small  dose  of  ether.  If 
much  anfcsthetic  is  used  respiration  is  apt  to  be  dangerously 
embarrassed. 

In  malignant  goitres  every  piece  of  the  gland  must  be  re- 
moved, and  the  patient  afterwards  fed  with  thyroid  extract  to 
prevent  cachectic  conditions.  In  such  cases  infiltration  of  the 
surroundings  is  apt  to  occur  early  ;  and  the  recurrent  larnyngeal 
nerves  are  specially  liable  to  be  involved. 

Exophthalmic  goitre  is  a  medical  disease,  characterised  by 
rapid  pulse  (fachi/cardia),  tremors  of  the  limbs  and  other 
nervous  phenomena,  enlargement  of  the  thyroid,  and  pro- 
trusion of  the  eyeballs  (exophthalmos).  Surgical  treatment  is 
sometimes  called  for,  the  usual  measures  being  :  ligation  of  the 
arteries  supplying  the  gland  ;  dislocation  of  the  gland  out  of  its 
bed,  and  laying  it  on  the  surface  of  the  wound,  where  it  gradu- 
ally atrophies  {exothyro2nxy) ;  or  sometimes  excision  of  the 
superior  sjaiipathetic  ganglia  in  the  neck.  The  first  of  these 
seems  to  be  as  efficient  as  any.  If  the  gland  causes  dyspnoea 
from  pressure,  it  may  be  safely  divided  across  the  isthmus 
between  ligatures. 

CEsophagus. 

Wounds  may  occur  from  cut  throat,  the  jmssage  or  penetra- 
tion of  sharp  bodies  swallowed,  or  violence  in  attempts  to  remove 
foreign  bodies.  As  a  rule  small  internal  wounds  heal  readily 
if  the  oesophagus  is  kept  at  rest ;  but  where  the  wound  is  deep, 
and  especially  if  any  food  or  other  matter  escapes,  there  will 
be  inflammation  in  the  deeper  planes  of  the  neck  or  in  the 
mediastinum,  in  the  latter  case  usually  with  a  fatal  result. 
Rupture  above  the  cardiac  end  sometimes  happens  from  severe 
injuries ;  it  usually  causes  death  from  shock.  Perforation  is 
apt  to  occur  if  the  gullet  is  already  aff'ected  with  cancer  or  other 
disease,  and  here  there  is  always  an  escape  of  foul  matter. 
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Treatment. — To  prevent  the  escape  of  fluids  through  the 
opening  after  wounds,  the  patient  must  be  fed  for  the  first  few 
days  entirely  by  the  rectum.  If  an  abscess  forms  in  the  neck 
it  must  be  opened  up  and  drained. 

Scalds  and  corrosions  are  apt  to  be  caused  in  children,  from 
drinking  boiling  water  ;  and  among  adults,  by  drinking  corrosive 
liquids,  the  most  common  being  carbolic  acid  or  vitriol  taken 
in  mistake  for  castor  oil.  Hot  liquids  seldom  penetrate  beyond 
the  phai-ynx,  and  act  chiefly  by  setting  up  oedema  of  the  air 
passages.  Erosion  of  the  gullet,  if  recovery  takes  place,  is 
usually  followed  by  extensive  and  extreme  cicatricial  contraction. 

Treatment  consists  of  relief  of  shock,  soothing  applications 
to  the  pharynx,  and  rectal  feeding.  Complications  must  be 
dealt  with  as  thev  arise. 

Foreign  bodies  of  all  kinds  may  stick  in  the  throat,  but 
those  witli  sharp  edges,  such  as  tooth-plates,  pieces  of  bone, 
fishbones,  pins,  and  nails  are  the  commonest.  In  children, 
where  the  oesophagus  is  never  very  wide,  even  smooth  bodies 
like  coins  and  fruit-stones  may  stick  at  one  of  the  narrower 
parts,  i.e.  opposite  the  cricoid  cartilage,  the  bifurcation  of  the 
trachea,  and  above  the  cardiac  orifice.  A  sharp-edged  body 
gives  rise  to  a  pricking  sensation ;  and  this  usually  persists  for 
a  time  after  it  is  removed.  Large  smooth  bodies  cause  discom- 
fort, dull  pain,  obstruction  to  swallowing,  and  a  feeling  of 
choking. 

Diagnosis  is  made  by  the  history,  by  the  passage  of  bougies 
or  olive-tipped  probangs,  by  X-rays  for  metal  and  many  other 
.solid  bodies,  and  by  inspection  through  the  asophagoscope 
passed  into  the  gullet  with  the  head  well  thrown  back. 

Treatment. — Large  smooth  bodies  in  the  upper  part  should 
be  removed  with  bent  oesophageal  forceps  ;  or  if  they  are 
impacted  beyond  the  reach  of  the  forceps,  an  attempt  should 
1)0  made  to  get  rid  of  them  by  tickling  the  back  of  the  ])harynx 
to  encourage  vomiting.  They  may  often  be  helped  to  pass 
into  the  stomach  by  forcing  them  gently  downwards  with  a 
sponge-tipped  probang  ;  or  in  the  lower  part  by  slowly  passing 
a  narrow  conical  bougie  alongside  the  body  into  tlie  stomach, 
and  withdrawing  it  suddenly,  when  the  foreign  body  is  some- 
times jerked  downwards.  If  a  sharp  body  is  successfully 
passed  into  the  stomach,  the  patient  should  be  fed  with  thick 
food  in  the  hope  of  surrounding  the  edges  with  a  smootli 
covering,  and  allowing  it  to  pass  without  catching  on  the 
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mucous  folds  farther  down  ;  purgatives  must  be  avoided,  and 
tlie  ftcces  should  be  examined  daily  to  ascertain  if  it  passes. 
Coins  in  the  throat  may  be  caught  with  a  "coin  catcher," — 
a  flexible  rod  with  a  ring  hook  at  the  end  ;  this  is  passed  down 
beyond  the  coin,  and  picks  it  up  in  the  hook  on  being  with- 
drawn.   Sliarp  objects,  such  as  tooth-plates,  may  be  caught  in 
an  "umbrella"  probang,  furnished  with  a  rosette  of  bristles 
which  can  be  expanded  and  closed  at  will.    By  the  latter 
means,  however,  the  ocsophagns  may  be  damaged  ;  hence  all 
sharp  bodies  impacted  below  the  level  of  the  larynx  should  be 
sought  for  by  the  cosophagoscope  and  removed  through  it  with 
long  forceps;  lately  strong  forceps  have  been  introduced  to 
enable  the  surgeon  to  cut  a  solid  body  in  pieces  and  so 
facilitate  its  removal.    If  dangei-ous  symptoms  arise  from 
the  presence  of  foreign  bodies  whicli  resist  all  attempts  at 
removal  by  internal  methods,  an  external  opening  {(jesoplLagotomy) 
should  be  made  in  the  gullet ;  the  left  side  of  the  neck  being 
chosen,  where  it  lies  nearer  the  surface.    After  the  body  is 
extracted  the  wound  in  the  oesophagus  should  be  closed  by 
Lembert's  suture  ;  but  the  external  wound  should  always  be 
packed  with  iodoform  gauze,  and  allowed  to  heal  by  granula- 
tion, as  leakage  from  the  oesophagus  so  often  occurs.  This 
operation  cannot  as  yet  be  carried  out  with  any  hope  of  success 
in  the  mediastinum  ;  but  foreign  bodies  blocked  at  the  cardiac 
end  may  be  reached  through  the  stomach  {gastrotomy),  and 
removed  after  gradual  dilatation  of  the  orifice.    If  obstruction 
is  complete  and  irremediable,  a  permanent  opening  into  the 
stomacli  (f/astrostomy)  must  be  performed. 

Dilatations  and  diverticula  are  occasionally  met  with. 
They  may  be  congenital,  and  gradually  get  larger  as  the  patient 
grows ;  or  they  may  be  due  to  recurrent  efforts  to  pass  food 
through  a  narrowed  oesophagus  ;  here  dilatation  takes  place 
at  first,  and,  as  this  increases,  it  ends  in  the  formation  of  a 
pouch.  Another  form  (in  the  thoracic  part)  is  due  to  tuber- 
cular glands  in  the  mediastinum,  which  become  adherent  to 
the  wall  of  the  oesophagus,  and  on  cicatrising  after  the  disease 
has  subsided,  draw  out  small  sacs  with  them  as  they  contract 
{traction  divert ictd a). 

The  symptoms  are  a  certain  amount  of  difficulty  in 
swallowing,  so  that  the  patient  takes  an  unusually  long  time 
over  an  ordinary  meal,  and  may  have  to  hold  the  head  in  one 
position  to  enable  the  food  to  pass  ;  the  occasional,  but  by  no 
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means  constant,  development  during  meals  of  a  lump  in  the 
neck,  pressure  on  which  projects  the  food  back  into  the  mouth  ; 
regurgitation  of  food,  sometimes  in  very  large  quantities,  with- 
out admixture  of  gastric  juice;  retention  of  food  in  the  throat, 
which  may  be  recognised  after  an  interval  of  several  days ;  in 
some  such  cases  the  decomposition  which  sets  in  gives  rise  to 
intolerable  nausea.  The  counnonest  situation  is  the  level  of  the 
larynx,  and  the  pouches  usually  arise  from  the  posterior  wall. 
Bougies  passed  into  the  throat  advance  without  difficulty  for 
a  certain  distance,  and  are  then  brought  to  a  sudden  stop  if 
they  enter  the  pouch  ;  at  other  times  they  pass  easily  into  the 
stomach.  The  distance  from  the  teeth  indicates  the  locality 
of  the  pouch,  at  least  of  its  fundus.  A  direct  and  definite 
examination  may  be  made  with  an  cesophagoscope. 

Treatment. — The  diverticulum  should  be  excised  by  dis- 
secting it  out  through  an  external  wound  in  the  neck,  the  sac 
being  previously  occupied  by  a  bougie.  The  wound  in  the 
cesophagus  should  be  sutured,  but  the  external  wound  treated 
as  in  ordinary  wsophagotomy. 

Stricture  or  stenosis  of  the  cesophagus  is  either  sjjasmodic 
or  organic.  The  former  {oesophageal  spasm)  is  met  with  in 
hysterical  girls.  It  is  diagnosed  by  the  presence  of  other 
hysterical  symptoms,  and  by  the  easy  passage  of  bougies  during 
amcsthesia ;  and  it  is  treated  by  anti-hysterical  means. 

Organic  strictures  are  due  to  (a)  simple  fibrous  cicatricial  con- 
traction following  corrosion  or  injury,  and  in  rare  cases  syphilitic 
sores ;  less  commonly  to  {b)  stenosis  from  pressure  of  tumours 
(enlarged  glands,  goitres,  etc.),  aneurysms,  abscesses,  and  bony 
deformities  pressing  on  the  outside  ;  and  most  frequently  of  all, 
(c)  malignant  tumours  in  the  lumen. 

(a)  Fibrous  strictures  occur,  as  a  rule,  above  one  of  the 
narrower  parts  of  the  a'sophagus,  where  the  irritant  fluids  arc 
apt  to  be  delayed  in  their  passage  downwards,  but  most 
frequently  at  the  upper  part.  They  may  be  annular  in  shape, 
but  more  often  tubular,  spreading  up  and  down  for  a  consider- 
able distance. 

Symptoms. — There  is  at  first  difficulty  in  swallowing  solids, 
while  liquids  pass  easily,  though  sometimes  this  is  reversed  ; 
later  it  affects  everything  swallowed.  On  auscultation  at  the 
back,  fluids  may  be  heard  to  trickle  past  some  time  after  the 
swallowing  movement  has  ceased.  If  there  is  dilatation  above 
the  stricture  part  of  the  food  may  be  regurgitated.  Bougies 
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passed  into  the  throat  are  arrested  at  the  level  of  the  con- 
striction, and  may  be  held  firmly  if  they  penetrate  part  of  the 
narrow  stricture.  To  ascertain  if  there  are  multiple  strictures 
an  olivary-headed  bougie  should  be  used.  The  larger  sized  instru- 
ments should  be  used  first,  as  the  smaller  ones  are  apt  to  be 
cauofht  in  the  folds  of  the  mucous  membrane.  The  stricture 
can  generally  be  directly  examined  by  the  oesophagoscope. 

Treatment. — Gradual  dilatation  should  be  tried  at  first, 
with  a  series  of  bougies  with  tapering  points  ;  they  may  be 
left  in  for  10-30  minutes  at  a  time.  When  the  stricture  is 
sufficiently  dilated,  a  SymoruPs  tube  may  be  inserted  and  left 
for  a  fortnight  or  so  before  changing.  This  consists  of  a  short 
funnel-shaped  tube  inserted  by  means  of  a  flexible  bougie, 
resting  with  its  wider  end  on  the  upper  part  of  the  stricture  ; 
the  constant  slight  pressure  on  the  walls  tends  to  dilate  the 
constriction,  while  food  is  allowed  to  pass  through  its  lumen. 
A  string  is  attached  to  its  upper  end  to  facilitate  its  with- 
drawal. As  recurrences  are  common  this  treatment  shoidd 
be  repeated  at  intervals.  For  very  tight  strictures  firm,  dry 
catgut  may  be  passed  in,  and  allowed  to  swell  by  absorbing 
moisture  ;  when  one  size  has  expanded  enough,  a  larger  size 
may  be  inserted  in  its  place.  These  may  be  inserted  through 
the  oesophagoscope  in  difficult  cases.  If  the  constriction  is 
near  the  cardiac  end,  it  may  be  dilated  by  the  finger  or  other 
instrument  introduced  through  an  opening  in  the  stomach 
{retrograde  dilatation).  Even  with  care  afterwards  there  may 
be  troublesome  leakage  from  such  gastrotomies,  especially 
if  done  in  two  stages.  For  stenosis  in  the  middle  part  a 
heavy  shot  should  be  fastened  to  a  string  and  swallowed,  and 
the  end  caught  through  a  gastrotomy  wound ;  the  string  is 
sawed  up  and  down,  and  the  wall  of  the  stricture  is  thus 
partially  cut  through  with  little  risk  of  damage  {Abbe's  string 
saw) ;  a  large  bougie  or  Symond's  tube  should  be  passed 
afterwards  to  maintain  the  dilatation.  This  is  the  only  method 
of  internal  oesophagotomy  now  recommended  for  such  strictures ; 
and  openings  in  the  neck  also  are  given  up,  as  being  unneces- 
sarily dangerous  and  inefficient.  In  extreme  strictures  a 
regular  gastrostomy  with  a  good  valvular  opening  gives  much 
the  best  results ;  the  rest  thus  given  to  a  contracted  esophagus 
often  results  in  some  retrogression  of  the  obstruction. 

{h)  External  swellings  causing  stenosis  should  be  removed 
if  possible ;  otherwise  relief  may  be  given  by  gastrostomy. 
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(c)  Malignant  stricture  is  due  to  cpitlielioma ;  and  it  may 
be  situated  iu  any  part  of  tlie  a>sophagus,  but  most  frequently 
in  tlie  middle  about  the  level  of  the  bifurcation  of  the  trachea, 
and  next  often  at  the  cardiac  end.  It  is  more  common  in 
men,  and  arises  generally  about  the  fortieth  year  and  upwards. 
It  may  develop  in  the  scar  of  a  simple  stricture.  The  disease 
begins  either  as  a  ring-shaped  infiltration  of  the  deeper  layers 
which  ultimately  ulcerates,  or  as  localised  cauliflower  growths 
on  one  side. 

Symptoms  are  tiiose  of  fibrous  stricture,  but  nearly  always 
accompanied  by  pain  on  swallowing,  referred  sometimes  to  the 
root  of  the  neck,  but  not  necessarily  to  the  seat  of  the  disease. 
Blood  or  fragments  of  cancer  may  be  thrown  up ;  and  anaemia 
and  emaciation  are  often  out  of  proportion  to  the  restriction 
of  diet.  Secondary  infection  of  glands  is  common  ;  and  a 
significant  sign  of  oesophageal  cancer  is  the  appearance  of  a 
single  gland  in  tlie  supraclavicular  fossa  without  obvious 
source  of  irritation.  The  implication  of  glands  may  also 
produce  irritation  of  the  sympathetic,  with  contraction  of  the 
pupil,  long  before  any  other  nerve  shows  signs  of  involvement. 

Treatment  is  purely  palliative.  In  the  absence  of  much 
ulceration  or  exuberant  excrescence  Symond's  tube  may  be 
worn.  Dilatation,  or  Abbe's  method,  is  usually  too  dangerous 
from  risk  of  perforation  and  escape  of  foul  discharge.  In 
advanced  cases  the  most  suitable  treatment  is  gastrostomy. 


CHAPTEU  V. 


SURGERY  OF  THE  THORAX. 

INJURIES  OF  THE  THORAX. 

Contusions  of  the  chest  occur  from  falls,  crushes,  etc.  and 
their  impDrtance  depends  on  the  degree  of  injury  to  the 
thoracic  contents.  Even  when  there  is  no  fracture  of  the 
ribs  there  may  be  ruj)ture  of  the  lungs,  leading  to  pneumo- 
thorax and  emphysema  ;  the  latter  is  especially  dangerous  when 
it  penetrates  the  mediastinum,  on  account  of  the  dyspno-a  set 
up  by  pressure ;  the  heart  or  great  vessels  may  be  injured  ; 
and  sometimes  there  is  cyanosis  and  deep  ecchymosis  of  tlie 
head  and  neck,  due  probably  to  general  effusion  through  the 
walls  of  the  capillaries,  without  any  apparent  injury  to  the 
lungs  or  vessels.  Concussion  of  the  chest  from  sudden  violence 
produces  a  condition  of  collapse,  due  probably  to  the  action  of 
the  cardiac  depressors.  The  main  treatment  is  rest  in  bed, 
with  aspiration  of  any  fluids  in  the  pleural  cavity  which  cause 
compression  of  the  lungs. 

Fractures  of  ribs  are  very  common,  and  result  from  direct 
violence  by  falls  or  blows;  or  indirectly  from  crushing  the 
anterior  and  posterior  walls  of  the  chest  together ;  and 
occasionally  from  muscular  contraction  in  coughing,  or  during 
parturition.  The  fracture  is  usually  at  the  middle  or  posterior 
part  of  the  bone,  and  often  involves  several  ribs.  The  com- 
monest site  is  about  the  5th,  6th,  and  7th  ribs ;  those 
above  and  below  are  progressively  less  liable  to  fracture — 
the  upper  ribs  being  protected  by  the  clavicle,  scapula,  and 
thick  muscles,  and  the  lower  ones  by  their  mobility.  The 
fracture,  which  is  almost  always  complete,  generally  includes 
rupture  of  the  pleura ;  and  sometimes  the  intercostal  vessels 
are  torn,  bleeding  from  which -causes  haemothorax.     There  is 
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often  very  little  displacement ;  but  if  the  fragments  override 
nuich,  there  is  apt  to  be  penetration  of  the  lungs,  resulting  in 
hicmoptysis,  pneumothorax,  or  emphysema ;  with  greater  dis- 
placement the  pericardium  and  heart  may  be  punctured  ;  or  the 
diaphragm  penetrated,  and  the  liver,  spleen,  or  stomach  wounded. 

Ribs  unite  rapidly  (3-4  weeks);  and  though  the  callus 
may  at  first  be  considerable  on  account  of  the  constant 
movement,  it  is  usually  completely  absorbed,  and  all  evidence 
of  such  injuries  may  have  disappeared  in  the  course  of  a  year 
or  two.  (A  similar  restoration  to  normal  conditions  is  seen 
in  the  new  formation  of  bone  in  the  periosteal  tube,  after 
a  piece  of  rib  has  been  removed  for  draining  an  empyema.) 
AVlien  more  than  one  rib  has  been  fractured  the  callus 
sometimes  joins  them  all  together. 

Symptoms. — Pain  is  excited  by  pressure  over  the  site  of 
the  fracture,  or  by  deep  breathing.  But  as  tenderness  is 
often  due  to  In'uising  alone,  the  ends  of  the  rib  should  be 
approximated  by  pressing  in  front  and  behind,  so  as  to  bend 
the  bone ;  pain  is  elicited  at  once  if  the  rib  is  broken,  but 
not  if  merely  bruised.  Crepitation  and  deformity  are  not 
usually  evident  unless  more  than  one  rib  is  fractured,  or 
a  rib  is  broken  in  more  than  one  place.  Friction  (from  dry 
pleurisy)  can  usually  be  heard  on  auscultation  over  the  seat 
of  fracture  ;  and  if  the  lung  is  injured  there  is  often  an  area 
of  subcutaneous  emphysema. 

Treatment  consists  of  strapping  the  affected  side,  or  if  that 
is  insuthcient,  the  whole  chest,  with  adhesive  plaster,  so  as  to 
control  the  movements  of  the  inbs.  If  a  fragment  is  depressed 
and  pierces  the  lung  no  consti'iction  should  be  used,  but  the 
patient  sliould  be  kept  in  bed  with  a  narrow  pillow  between 
the  shoulders.  In  refractory  cases  with  persistence  of  serious 
symptoms,  the  projecting  parts  of  the  fragments  should  be 
excised. 

FracHcre  or  separation  of  the  costal  cartilages  gives  rise  to 
symptoms  similar  to  the  foregoing.  The  treatment  is  the 
same,  and  union  takes  place  by  bone. 

Fracture  of  the  sternum  is  not  very  common.  It  is  due 
to  direct  violence  from  blows,  or  to  impaction  of  the  chin 
against  it  in  falls  on  the  head.  The  fracture  is  usually  trans- 
verse, but  may  be  oblique  ;  it  is  often  multiple,  and  is  generally 
accompanied  by  other  injuries  {e.(/.  of  the  ribs  or  spine). 
There  is  sometimes  severe  pain,  dyspnoea,  and  cough,  with 


346 


HANDBOOK  OF  SUHaERY 


crepitus  and  overriding  of  the  fragments ;  but  at  other  times 
only  localised  pain  and  swelling.  Treattiieiit  is  that  of  fractured 
ribs,  and,  especially,  keeping  the  patient  in  bed  with  a  narrow 
pillow  between  the  shoulders.  If  displacement  of  the  fragments 
is  not  corrected  by  this  means,  and  gives  rise  to  dangerous 
symptoms,  the  fragments  should  be  exposed  by  an  incision 
and  replaced  in  good  position. 

Wounds  of  the  chest  wall  which  do  not  penetrate  the 
pleura  call  for  no  special  treatment.  Those  penetrating  the 
pleura,  however,  are  dangerous  if  they  involve  the  lungs,  heart, 
or  great  vessels ;  but  also  from  the  risk  of  exposing  the  pleural 
cavity  to  the  pressure  of  the  atmosphere  {pneurnothorax),  and 
to  infective  inflammation  [pleurisy  and  empyema).  The  inter- 
costal or  internal  mammary  vessels  also  may  be  torn,  and  fill 
up  the  cavity  with  blood  (iKjemothorax), 

Treatment. — The  bleeding  must  be  stopped,  the  external 
wound  cleansed,  and  the  opening  closed  to  prevent  further 
entrance  of  air.  Should  the  bone  be  splintered,  the  cavity  may 
be  explored  with  the  finger  and  loose  fragments  removed. 
The  patient  must  be  carefully  watched  to  note  the  onset  of 
pleurisy  or  pneumonia. 

Injuries  of  the  Thoracic  Contents. 

The  lungs  may  be  contused  or  ruptured  by  compression  of 
the  chest.  There  is  pain,  coughing,,  and  expectoration  of  blood- 
stained mucus.  Subsccpiently  a  patch  of  congestion  may 
develop  where  the  injury  was  greatest;  and  this  may  be 
followed  by  gangrene  or  abscess ;  or  the  inflammation  may 
spread  to  the  whole  lung.  As  a  rule,  however,  complete 
recovery  takes  place. 

Wounds  of  the  lung  occurring  from  penetration  of  broken 
ribs  are  generally  superficial  and  give  rise  to  little  trouble. 
Those  made  with  weapons  and  projectiles  are  usually  dangerous 
on  account  of  profuse  htemorrhage.  If  the  larger  blood-vessels 
near  the  root  are  wounded,  sudden  death  is  almost  inevitable. 
In  injury  of  the  parenchyma,  part  of  the  blood  is  coughed  up 
{JicemojHysis) ;  part  fills  up  the  air  cells  and  tubes,  and  may 
cause  asphyxia;  and  part  enters  the  pleural  cavity  (Jiaeniothorax) ; 
those  conditions  vary  in  degree,  both  absolutely  and  relatively. 
Even  when  the  bleeding  stops,  reactionary  and  secondary 
hcemorrhages  are  not  uncommon.  In  addition,  air  may  escape 
fi'om  the  lung  into  the  pleural  cavity  {pneumothorax)  or  into 


SUliGERY  OF  THE  THOIIAX 


347 


tlie  connective  tissue  {emphysema).  The  issue  of  blood  and  tiir 
as  froth  from  the  external  wound  with  a  liissing  sound  is 
known  as  hcematojmoea. 

Symptoms. — The  foregoing  signs  may  be  present,  and  there 
is  usually  severe  dyspnoea  and  shock  from  ha3morrhage.  Some- 
times nearly  all  symptoms  are  absent,  and  there  may  be  no 
more  than  a  sense  of  oppression  in  the  chest,  cough,  and  weak- 
ness ;  at  other  times  progressive  dyspnoea  appears ;  or  sepsis 
develops  around  a  foreign  body  (bullet,  piece  of  cloth,  etc.), 
resulting  in  gangrene  or  general  intiammation  of  the  lung. 

Treatment  is  eoutined  to  rest  and  quiet,  with  iced  drinks  for 
subduing  the  distressing  thirst ;  but  stimulants  and  hot  drinks 
should  be  avoided,  and  no  long  transport  of  the  patient  should 
be  inidertaken.  The  external  wound  should  be  closed  after 
disinfection  ;  and  if  it  is  very  large,  bleeding  may  sometimes  be 
controlled  by  firm  plugging  with  gauze  or  by  transHxion-ligature. 
Foreign  bodies  should  not  be  sought  for  by  probing  except 
with  the  finger ;  and  if  none  can  be  detected  at  once,  the  track 
in  the  lung  should  be  })acked  with  iodoform  gauze,  so  that 
when  suppuration  takes  place  the  body  may  be  extracted  or 
discharged  along  the  sinus. 

Injuries  to  the  pericardium  and  heart  occur  from  penetration 
of  broken  ribs,  or  from  stabs  or  gun  sliots.  Wounds  of  the 
heart  in  most  cases  arc  rapidly  fatal ;  but  sometimes  after 
injury  to  the  ventricle  alone  the  patient  survives.  The 
symptoms  are  severe  shock,  dyspnoja,  and  fluttering  pulse  ;  and 
as  haemorrhage  into  the  pericardium  continues,  pressure  and 
impediment  of  the  heart  increases.  If  it  diminishes,  evidences 
of  pericarditis  will  be  detected  later.  Wounds  of  the  auricle 
or  great  vessels  are  generally  immediately  fatal 

Treatment. — Absolute  rest,  with  morphine  to  quieten  rest- 
lessness. If  pressure  on  the  lieart  begins  to  cause  serious 
impediment  to  its  movements,  the  fluid  should  be  aspirated 
from  the  pericardium  ;  otherwise  it  should  be  left,  as  it  tends 
to  control  bleeding.  In  favourable  cases  an  attempt  should  be 
made  to  suture  wounds  of  the  ventricle  through  a  wide  osteo- 
plastic Hap  exposing  the  pericardium. 

Wounds  of  the  chest  involving  the  bronchi,  oesophagus,  or 
thoracic  duct,  usually  set  up  suppuration  in  the  mediastinum, 
and  are  generally  ultimately  fatal. 

Complications  of  thoracic  injuries. 

1.  External  Haemorrhage.— Fron^  (a)  an  intercostal  or  internal 
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mammary  artery  ;  (b)  the  lungs ;  or  (c)  the  liver  or  spleen, 
through  the  diaphragm.  Diagnosis  :  when  the  blood  comes 
from  the  lungs  it  is  bright  red,  and  often  churned  into  froth 
with  air  ;  when  from  the  abdomen,  it  wells  up  in  a  steady  flow, 
and  is  dark  in  colour  ;  when  from  the  parietal  vessels,  it  may 
appear  in  jets.  Treatment :  an  interc(jstal  artery  should  be 
ligated,  by  stripping  it  oft"  with  the  periosteum  lying  along  the 
lower  edge  of  the  rib,  and  catching  it  with  forceps  or  trans- 
fixion ligature.  Sometimes  it  may  be  controlled  b}^  pressure 
applied  by  packing  a  pouch  of  lint  into  the  oiDening,  tilling  this 
with  gauze,  and  pulling  on  it  so  that  it  becomes  jammed  against 
the  inner  side  of  the  ribs.  Tiie  internal  mammary  artery  may 
be  tied  in  the  intercostal  spaces,  if  necessary  after  excision  of 
part  of  the  costal  cartilages.  Bleeding  through  the  diaphragm 
must  be  treated  from  the  abdomen. 

2.  Hsemotliorax  is  eff\ision  of  blood  into  the  pleural  cavity, 
arising  from  the  same  sources  as  the  preceding,  but  most 
commoidy  from  penetration  of  the  lung  by  a  fractured  rib 
without  an  external  woiuid.  The  symptoms  are  increasing 
dyspnoea,  with  absence  of  pulmonary  sounds,  and  dulness  on 
percussion  progressing  upwcirds.  There  is  sometimes  pneumo- 
thorax in  addition,  and  suppuration  often  follows.  Treatment : 
bleeding  is  treated  where  possible  as  in  the  foregoing.  If 
accumulation  in  the  pleura  threatens  suft'ocation,  the  fliiid 
should  be  removed  by  aspiration  ;  or  the  chest  may  be  incised 
and  drained  ;  and  this  must  be  done  if  suppuration  sets  in. 

3.  Haemoptysis,  either  from  a  wound  or  contusion  of  the 
lung,  as  well  as  from  disease,  is  recognised  by  expectoration  of 
frothy  blood  of  a  light  red  colour  ;  or  if  a  large  vessel  is 
wounded,  by  blood  of  a  darker  colour  welling  from  the  mouth, 
in  which  case  it  is  usually  fatal.  Moderate  haemoptysis  gener- 
ally stops  spontaneously.  Treatment :  rest  and  application  of 
cold  to  the  chest ;  ice  to  suck  ;  no  stimidants.  Adrenalin  and 
other  purely  local  styj^tics  should  be  avoided. 

4.  Pneumothorax  (air  in  the  chest)  arises  either  from  an 
external  wound,  or  by  escape  of  air  from  the  lung,  when  the 
parietal  and  visceral  layers  of  the  pleura  are  not  adherent.  It 
causes  collapse  of  the  lung — at  once  if  the  opening  is  large,  or 
gradually  if  small.  The  lungs  naturally  dilate  on  inspiration, 
and  in  normal  circumstances  completely  fill  out  the  chest ;  but 
as  they  are  unable  to  distend  against  atmospheric  pressure  in 
pneumothorax,  the  movements  of  the  collapsed  lung  are  very 
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slight.  If  the  pleural  cavity  becomes  sealed  and  no  inflamma- 
tion takes  place,  the  air  is  gradually  absorbed,  and  the  lungs 
eventually  resume  their  normal  position  and  function.  The 
symptoms  are  dyspna3a,  a  hollow  note  on  percussion,  and 
absence  of  respiratory  murmur  on  auscultation.  If  there  is 
any  fluid  in  the  pleural  cavity  shaking  produces  succussion. 
Treatment :  if  dyspnoea  becomes  alarming  the  air  should  be 
removed  with  a  trocar  or  aspirator. 

5.  Emphysema,  entrance  of  air  into  the  areolar  tissue 
(called  siinjical  e/nphi/sema,  to  distinguish  it  from  an  entirely 
different  condition  met  with  in  the  substance  of  the  lungs),  is 
generally  due  to  penetration  of  a  lung  by  a  broken  rib,  simul- 
taneously with  laceration  of  the  pleural  and  intercostal  tissues, 
so  that  air  is  forced  into  the  pleura  during  inspiration,  and  into 
the  subcutaneous  tissue  during  expiration.  The  more  valvular 
the  opening  the  wider  the  condition  is  likely  to  spread.  In  most 
cases  it  is  confined  to  a  small  area  of  the  chest  wall,  but  it  may 
cover  the  whole  body  from  head  to  foot.  It  is  recognised  by 
the  crackling  feeling  luider  the  fingers,  with  distension  of  the 
skin,  so  that  the  contours  are  altered.  Sometimes  pressure  on 
the  neck  may  cause  embarrassment  of  breathing.  More  rarely 
contusion  of»the  lung  may  cause  air  to  enter  the  mediastinum. 
Treatment :  immobilisation  of  the  ribs  ;  and  if  there  is  nuich 
dyspnaa  a  few  punctures  may  be  made  in  the  skin  of  the 
neck. 

6.  Prolapse  of  the  lung  may  occur  through  a  wound  in  the 
chest  :  it  should  be  returned  if  possible,  and  the  wound  closed. 
If  adherent  by  inflammation,  the  prolapsed  piece  may  be 
ligated  and  cut  ofl'.  Hernia  of  the  lung  is  prolapse  of  lung 
tissue  into  a  distended  scar  or  a  thin  area  of  the  chest  wall. 
It  becomes  more  prominent  on  forced  expiration,  and  is  often 
reducible.     'Treatment  consists  in  wearing  a  protecting  truss. 

7.  Inflammation  may  ensue  from  direct  infection,  or  by 
breaking  down  of  a  collection  of  blood  in  the  pleura  or  peri- 
cardium, giving  rise  to  pleurisy  and  e7n2)i/ema,  ov  pericarditis. 

DISEASES  OF  THE  THORAX. 

Abnormalities. — The  sternum  is  sometimes  incompletely 
developed,  and  may  be  distorted,  fissured,  perforated,  or  even 
absent,  the  defects  being  replaced  by  fibrous  tissue.  One  or 
more  ribs  mav  be  absent  at  the  lower  end  of  the  tiiorax  ;  or 
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an  additional  ril)  may  be  present,  attached  to  the  first  lumbar 
vertebra.  Acquired  malformations  are  due  to  disease  {vide 
Scoliosis,  etc.),  or  from  pressure  of  tools,  etc.  against  the 
chest. 

Inflammatory  diseases  of  the  chest  walls  include  pyogenic, 
tubercular,  and  syphilitic  diseases  of  the  bones  and  soft  tissues. 

Subpectoral  abscess  arises  after  injuries  to  the  chest,  or 
from  infective  inflammation  of  the  deep  glands  beneath  the 
muscles.  The  i^yniptomii  are  those  of  acute  suppurative  feve}-, 
but  generally  of  an  asthenic  type.  The  local  signs  are  ajjt  to 
be  obscured  by  the  depth  of  the  situation  ;  fluctuation  and 
even  ojdema  are  generally  absent,  but  there  is  usually  tender- 
ness on  pressure.  It  is  treated  by  incising  along  the  border  of 
the  pectoralis  major,  and  removing  the  pus  by  Hilton's  method. 
In  tubercular,  and  the  less  common  actinoniycotic  disease, 
cold  abscesses  often  form  along  the  ribs,  and  in  some  respects 
may  simulate  empyema. 

Tumours  or  hydatid  cysts  may  arise  in  the  chest  walls  ; 
they  are  treated  like  similar  conditions  in  other  parts. 

Intercostal  neuralgia  (jdeurodynia)  arises  from  exposm-e  to 
cold,  or  from  irritation  of  the  nerves  by  caries  of  the  spine  or 
ribs,  or  by  tumours.  It  is  often  accom})anied  li^^  a  band  of 
herpes  {h.  zoster)  along  the  line  of  the  painful  nerve.  Any 
removable  cause  should  be  treated  by  medical  or  surgical 
means,  and  in  refractory  cases  the  nerve  may  be  resected. 

Pleural  effusions  comprise  serous  and  purulent  exudations, 
from  acute  or  chronic  pleurisy,  often  due  to  pneumococcic  or 
tubercular  infection,  but  met  with  in  association  with  other 
acute  iliseases.  Clear  exudation  (h?/drotho7^a,r)  also  arises 
from  (udema,  secondary  to  disease  of  the  heart  or  kidnevs, 
and  from  hydatid  cysts  ;  and  milky  fluid  {cJiylothorax)  ivom 
rupture  of  the  thoracic  duct.  The  general  treatment  of  such 
conditions  belongs  to  the  physician.  After  the  presence  of 
fluid  in  the  chest  has  been  determined  by  dulness  on  percus- 
sion and  absence  of  respiratory  murmur,  varying  with  position 
and  progress  of  the  disease,  its  nature  may  be  determined  by 
plunging  an  exploring  syringe  with  a  long  needle  directly  into 
the  chest  in  the  7th  or  8th  interspace,  generally  behind  the 
axillary  line ;  above  this  level  the  lung  is  more  apt  to  ))e  in 
apposition  to  the  chest  wall,  and  below  it  the  diaphragm 
generally  comes  close  to  the  lower  ribs.  The  skin  must  be 
previously  disinfected,  and  the  needle  and  syringe  should  be 
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sterilised  hy  boiling  before  use  (hypodermic  syringes  with 
leather  pistons  should  never  be  used  for  such  a  purpose,  as 
they  cannot  be  properly  disinfected).  No  anaesthetic  need  be 
used  ;  but  chiidren  should  be  clasped  in  their  nurse's  arms,  and 
held  steady,  lest  the  needle  breaks  off  in  struggling. 

Paracentesis.  ~  If  the  fluid  is  clear  and  serous  it  may  be 
allowed  to  drain  away  out  of  such  a  needle ;  but  as  suction  at 
inspiration  may  cause  entrance  of  air,  and  with  it  microbes  into 
the  chest,  pneumothorax  or  a  suppurating  pleurisy  may  be 
set  up.  For  this  reason  aspiration  is  usually  preferred  ;  it  is 
accomplished  by  puncturing  the  thorax  with  a  similar  but 
larger  needle,  or  a  trocar  and  canula,  attached  by  means  of  a 
tube  with  air-tight  connections  to  a  vacuum-bottle,  which  is 
emptied  by  an  air-pump.  The  fluid  should  be  withdrawn 
slowly,  or  troublesome  coughing  and  dyspnoea,  or  rapid  and 
irregular  pulse,  and  sometimes  exudation  of  blood  may  be 
produced.  When  all  or  sufficient  of  the  fluid  is  removed 
the  needle  is  withdrawn,  and  the  hole  immediately  closed 
with  collodion.  If  the  fluid  indicates  a  hydatid  cyst,  either 
in  the  pleura  or  lung,  it  must  be  removed  by  excision. 

If  the  fluid  is  2^urulent  aspiration  is  not  enoiigh,  and  the  chest 
must  be  incised  (thoracotomy).  This  may  be  done  by  making 
an  incision  along  an  intercostal  space  and  draining  the  pleura  ; 
but  the  ribs  being  in  such  close  apposition  to  one  another, 
there  is  rarelj^  sufflcient  room  to  explore  the  cavity,  and 
drainage  tubes  are  apt  to  be  compressed.  In  most  cases, 
therefore,  resection  of  rib  is  necessary,  and  this  does  not  add 
much  to  the  severity  of  the  operation.  The  patient  is  placed  so 
that  the  sound  lung  is  not  embarrassed  by  the  weight  of  the 
body.  Light  aufcsthesia  only  should  be  used,  and  in  many 
cases  local  auiesthesia,  by  Schleich's  infiltration  or  by  ether 
spray,  is  sufficient.  The  most  suitable  place  for  incision  is  at 
the  level  of  the  7th  or  8th  ribs  and  behind  the  axillary  line. 
It  is  made  along  the  line  of  the  rib  down  to  the  bone,  the 
periosteum  shelled  off  in  front  and  behind,  the  rib  cut  through 
with  rib-shears,  and  an  opening  made  through  tiie  periostcuni 
and  pleura.  When  the  pus  has  run  out,  the  cavity  should  be 
explored  with  the  finger  in  order  to  break  down  adhesions, 
open  up  pockets  of  pus,  and  remove  shreds  of  fibrin,  which 
are  sometimes  present  in  great  masses,  and  which  if  left  tend 
to  delay  healing.  In  foul  pleurisies  it  is  advisable  to  flush  out 
the  cavity  with  warm  saline  solution,  to  dilute  and  remove 
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poisonous  products  ;  but  irritating  antiseptics  should  not  be 
employed.  A  large  drainage  tube  the  size  of  the  thumb  is  in- 
serted for  a  short  distance  ;  if  the  tube  is  too  long,  it  does  not 
drain  well  and  may  cause  a  pressure  sore  on  the  lung.  The 
patient  is  kept  lying  on  the  diseased  side  to  allow  the  chest  to 
drain  by  gravitation,  and  discharge  is  aided  to  some  extent  by 
coughing.  Rise  of  temperature  often  indicates  a  reaccumula- 
tion  of  pus,  and  the  cavity  may  have  to  be  explored  and  cleared 
again.  Tiie  tube  should  be  removed  when  discharge  l)ecomes 
small ;  if  left  too  long  it  is  apt  to  cause  a  jDcrsistent  sinus.  To 
restore  expansion  of  the  lung  in  convalescence,  the  patient  should 
be  directed  to  blow  up  an  air-cushion  daily,  and  so  exert  internal 
pressure ;  the  wound  also  maybe  covered  with  oiled-silk  or  rubber 
tissue  to  act  as  a  valve  and  prevent  further  entrance  of  air. 

Most  empyemas  treated  in  this  way  recover,  but  if  there  is 
much  adhesion  on  the  surface  of  the  lung,  or  if  the  cavity  is 
covered  with  tubercular  granulations,  the  lung  may  not  ex- 
pand ;  there  is  thus  a  persistent  pneumothorax  which  continues 
to  discharge  pus,  and  to  cause  weakness  and  sometimes  hectic 
fever  or  amyloid  disease.  To  allow  the  chest  wall  to  fall  in  and 
meet  the  lung  thoracoplasty  is  performed.  It  consists  in 
loosening  or  removing  the  ribs  overlying  the  -whole  cavity. 
They  may  be  removed  subperiosteally  by  first  excising  one  rib, 
and  then  proceeding  to  those  above  and  below  through  the 
same  incision  [Edlander  and  others)  ;  the  soft  covering  is 
pressed  against  the  lung  and  eventually  adheres,  with  the 
result  that  the  lung  often  regains  some  of  its  expansile  power. 
When  the  pleura  is  greatly  thickened  it  should  be  removed 
along  with  the  ribs  by  means  of  a  U-shaped  flap-incision 
(Schede).  The  ribs  may  also  be  loosened  by  cutting  them 
across  subciitaneously  in  front,  behind,  and  in  the  middle,  so 
that  the  flaps  which  result  can  be  bent  inwards  (lle/ferich). 
In  some  cases  the  lung  may  be  decorticated  (De/orme)  by 
bluntly  dissecting  off  the  fibrous  covering  ;  this,  however,  is 
seldom  possible  on  account  of  the  excessive  hemorrhage.  The 
results  of  these  operations,  as  of  old  empyemas,  often  induce  a 
curvature  of  the  spine,  and  this  should  be  averted  if  possible 
by  exercises. 

Pneumotomy,  incision  of  the  lung,  is  sometimes  indicated  for 
hydatid  cysts,  localised  abscesses  of  tubercular  or  actinomycotic 
origin,  bronchiectasis,  or  foreign  bodies.  A  wide  opening  is 
made  in  the  chest  wall,  preferably  witli  a  flap  of  soft  tissues 
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and  bones  in  one  [liece.  If  the  pleural  surfaees  are  adherent 
the  operation  is  much  safer,  and  is  more  easily  carried  out.  If 
not,  the  lung  nuist  ])o  stitched  to  the  parietes  by  a  continuous 
circular  suture,  in  order  to  shut  off  the  cavity  from  the 
pulmonary  wound.  The  lung  may  be  incised  at  once,  but  if 
time  allows,  it  is  better  to  wait  a  few  days  till  adhesions  have 
formed.  The  incision  may  be  made  with  a  knife,  but  if  there 
is  much  congestion  a  thermo-cautery  should  be  used ;  this 
leaves  a  persistent  tract  which  may  be  useful  for  drainage. 
lli/datid  cysts  should  be  shelled  out  if  possible ;  and  if  this 
cannot  be  done  completely,  the  cavity  should  be  packed  with 
gauze. 

Pneumectomy  is  excision  of  a  portion  of  the  lung.  It  has 
been  tlone  for  isolated  tumours  or  localised  tubercular  foci. 
The  piece  to  be  removed  is  surrounded  and  constricted  by  a 
ligature  passed,  if  necessary,  by  means  of  a  large  curved  blunt 
needle,  or  by  crushing  forceps,  and  cut  off  with  a  knife, 
scissoi's,  or  thermo-cautery. 

Prognosis. — Operations  on  the  lungs  tliemselves  are  always 
severe,  apart  from  the  serious  nature  of  tlie  conditions  that 
call  for  them  ;  and  the  mortality  from  shock  or  haemorrhage  is 
very  great.  The  best  results  have  been  got  in  hydatid  cysts, 
and  abscesses  or  gangrene  following  pneumonia :  while  in 
tumours,  actinomycosis,  tuberculosis  or  bronchiectasis,  jjros- 
pects  of  cure  or  relief  by  surgical  means  are  very  slight. 

Pericardial  fluids  may  have  to  be  removed  to  relie\e  em- 
barrassing pressure  on  the  heart,  or  on  accoiuit  of  suppuration. 
Paracentesis  is  performed  with  a  trocar  introduced  immediately 
to  the  left  of  the  sternum.  Incision  {perimrdotomy)  and 
drainage  are  carried  out  by  making  a  skin  flap  with  its  base 
along  the  sternum,  and  removing  the  5th  and  Gth  costal 
cartilages  close  to  it,  avoiding  the  internal  mammary  artery  ; 
the  pericardhnn  is  exposed,  picked  up  with  a  forceps,  and 
ilicised. 

Mediastinal  abscesses  arise  from  {a)  wounds;  (/;)  from  exten- 
sion of  diseases  of  the  sternum  or  the  vertebra;,  {<•)  deep-seated 
suppuration  in  the  neck,  or  {d)  abscesses  in  the  lung ;  from  {e) 
breaking  down  of  mediastinal  glands  which  have  been  affected 
secondarily  to  diseases  of  the  head  or  neck,  the  lungs,  or  even 
the  bowels  and  mesenteric  glands  ;  or  from  {/)  rupture  of  the 
bronchi,  oesophagus,  or  thoracic  duct.  They  may  l)e  located  in 
the  anterior  ov  jjosterior  mediastinum. 

•1  A 
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The  symptoms  in  the  acute  form  arc  those  usually  associated 
with  suppuratit)!),  together  with  dyspnam,  and  severe  pain 
which  is  g-enerally  referred  to  the  shoulder-blades  or  sternum. 
In  chronic  cases  the  constitutional  symptoms  are  slight,  and 
the  chief  evidences  are  those  of  pressure. 

Prognosis  is  always  grave  in  the  acute  form  ;  and  in  the 
chronic  form  there  is  danger  of  an  abscess  bursting  into  the 
bronchi,  and  causing  death  from  asphyxia. 

Treatment. — If  the  abscess  points  at  the  side  of  the  sternum 
it  should  be  drained  in  that  situation.  Otherwise  a  free  open- 
ing should  l)e  made  in  the  sternum  and  the  mediastinum 
exposed.  If  ])us  has  formed  it  must  be  let  out ;  if  not,  the 
opening  will  relieve  tension,  and  prevent  excessive  absorption 
of  toxic  products.  Care  must  be  taken  not  to  wound  the 
numerous  important  structures  in  that  region.  If  the  disease 
is  in  the  posterior  mediastinum  the  opening  should  be  mad(> 
from  behind,  by  resecting  the  transverse  process  of  a  vertebra 
and  the  adjoining  piece  of  rib. 

SURGERY  OF  THE  BREAST. 

Abnormalities. — SHperiitoiwrary  itipple^i  are  sometimes 
found  on  the  breasts  of  males  or  females  ;  and  they  represent 
undeveloped  mammaj.  They  usually  occur  a  little  below  the 
mamma,  or  on  some  part  of  the  lines  passing  from  the  shoulders 
to  the  pubis  through  the  normal  nipple.  In  other  cases  the 
breast  is  iU-develojml,  and  gives  rise  later  to  difhculties  "of 
suckling.  In  rare  cases  the  glands  and  nipple  are  absent,  or 
infantile  (viicromastia). 

Eczema  and  cracks  of  the  nipple  are  not  micommon  in 
nursing  mothers,  as  the  skin  at  that  part  is  delicate  and  easily 
fissured.  They  cause  severe  pain,  and  usually  prevent  the 
breast  from  being  used  for  suckling.  They  should  be  treateil 
with  soothing  ointments,  the  surface  being  hardened  with 
asti'ingents,  and  the  painful  fissures  touched  with  nitrate  of 
silver.  The  milk  should  be  drawn  off  into  a  feeding  bottle 
with  a  breast-pump. 

Syphilitic  sores  on  the  nipple  are  usually  secondary  con- 
dylomata ;  but  a  wet-nurse  may  be  iirfected  primarily  by 
a*^  syphilitic  child.  Treatnunt  is  of  the  usual  antisyphilitic 
kind,  and  nursing  should  be  stopped. 

Paget's  disease  of  the  nipple  is  a  painful,  red,  and  angry- 
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looking  excoriation  resembling  eczema.  The  ulceration  is 
persistent,  there  is  a  discharge  of  clear  yellow  fluid,  the  nipple 
is  often  retracted,  and  the  skin  puckered.  Many  cases  ai-e 
followed  by  cancer  of  the  milk  ducts,  which  afterwards 
infiltrates  the  breast  tissue.  The  lymphatic  glands  are  not 
usually  enlarged  unless  cancer  has  developed. 

Treatment. — If  refractory  to  soothing  treatment  the  breast 
should  be  amputated  as  a  precautionary  measure,  without 
necessarily  removing  the  glancls  in  the  axilla. 

Neuralgia  of  the  breast  {mastodi/nia)  sometimes  arises  in 
connection  with  ovarian  disorders.  There  is  no  obvious  sign 
of  disease,  but  pain  is  severe,  and  radiates  along  the  arms, 
back,  and  chest.  The  treatment  is  general,  to  improve  the 
healtli  ;  and  sexual  disorders  are  attended  to. 

Hypertrophy  of  the  breast  is  a  condition  that  sometimes 
(jccurs  in  girls  about  puberty.  It  may  develop  to  an  enormous 
extent,  and  shows  increase  afterwards  in  pregnancy;  and  the 
breast  may  become  heavy  and  pendulous  {j'^rolapse).  Jn  some 
cases  it  is  due  to  new-growths.  Treatment :  if  of  moderate  size 
the  breast  should  be  supported  by  slings ;  if  excessive,  it 
should  })e  amputated. 

Mastitis  {injiammation  of  the  breast),  in  the  simple  acute 
form,  is  not  uncommon  in  women  at  the  menopause,  in  boys  or 
girls  at  puberty,  and  in  infants  shortly  after  birth.  A  similar 
form  is  sometimes  met  with  in  pregnant  and  nursing  women, 
duo  to  stagnation  of  milk,  and  showing  no  evidences  of  infection 
either  by  the  progress  or  by  examination  of  the  discharge. 
There  is  little  pain  as  a  rule,  but  the  breast  is  tender  on 
pressure ;  and  the  swelling,  though  tense  and  elastic,  is 
moderate  in  amount ;  in  infemts  there  is  often  a  milky  dis- 
charge from- the  nipple. 

Treatment. — Tn  ordinary  cases,  warm  fomentations,  and 
(except  in  infants)  belladoima  and  glycerine,  relieve  the 
symptoms  and  help  resolution  of  the  inflammation.  If 
suppuration  takes  place  the  pus  must  be  let  out  at  once. 

Acute  infective  mastitis  occurs  chiefly  in  nursing  mothers, 
and  comes  on  usually  a  week  or  two  after  confinement.  It 
is  favoured  by  general  debilitating  causes,  by  sore  nipples, 
stagnation  or  excessive  secretion  of  milk,  and  by  lack  of 
cleanliness  of  the  part  and  the  clothing  covering  it.  It  arises 
from  {a)  infective  irritation  of  the  sebaceous  glands  or 
lymphatics  of  the  areola  ;  (h)  of  the  milk  ducts  (by  far  the 
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most  frequent  origin);  and  (comparatively  iscldom)  from  (c) 
metastatic  infection  from  ])uerpcral  metritis.  The  infection, 
which  nearly  always  ends  in  suppuration,  spreads  either  along 
the  lymphatics,  and  sets  up  inflammation  with  abscess  in  the 
subcutaneous  tissue  overlying  the  gland  (snpramammari/ 
af^scess),  or  beyond  its  limits  (pajrnnasfitis) ;  between  the 
lobules  of  the  gland  {interstitial),  or  in  the  loose  lymphatic 
tissue  beneath  the  breast  {submammary);  very  frequently  it 
bursts  through  the  intervening  walls  and  invades  the  lobules 
and  ducts  {parenchymatom).  With  infection  through  the 
ducts,  inflanunation  'is  at  first  limited  to  one  or  two  lobules, 
but  generally  spreads  to  the  adjoining  ones,  and  may  permeate 
thd  whole  gland.  In  the  hfematogenous  form  the  infection  is 
more  likely  to  be  general  throughout  the  breast  from  the 
beginning. 

Symptoms; — The  general  ones  are  those  of  acute  mtlani- 
mation.  Locally,  there  is  throbbing  pain  in  the  breast, 
especially  if  the  child  is  allowed  to  suck.  The  gland  is  swollen 
more  or  less  uniformly,  but  with  diffuse  thickening  at  one 
point,  which  is  tender  on  pressure;  pus  can  sometimes  be 
expressed  from  the  nipple.  Later,  fluctuation  can  be  made 
out  in  abscesses  of  the  more  superficial  parts.  In  sub- 
manmiary  abscesses  fluctuation  is  rare,  but  the  breast  is 
pushed  forward  as  a  whole,  and  there  is  sometimes  oedema  at 
the  lower  edge,  where  the  abscess  tends  to  point.  The  axillary 
o'lauds  are  generally  enlarged  and  tender. 

Treatment. — The  breast  should  be  supported  with  a  sling 
or  broad  bandage  ;  suckling  should  be  stopped,  and  belladonna 
plasters  applied" to  both  breasts;  and  the  residual  milk  should 
be  removed  with  a  breast-pump.   .Some  discharge  may  occasion- 
ally be  expressed  by  gentle  massage  ;  but  as  soon  as  an  abscess 
L  diagnosed,  it  must  be  opened  at  once  and  drained,  and  all 
septa  "between  tlie  loculi  should  be  freely  broken  down.  In 
parenchvmatous  and  supramammary  abscesses  the  incisions 
should  mdiate  from  the  nipple,  so  as  to  avoid  needless  injury 
to  the  vessels  and  ducts;  for  the  same  reason  a  submanmiary 
abscess  should  bo  opened  by  an  incision  round  the  lower 
segment  of  the  mamma  :  and  in  all  they  should  be  sufficiently 
free  and  deep  to  reach  all  loculi.    In  some  cases  the  destruc- 
tion of  the  breast  is  so  complete,  that  amputation  may  be  the 
best  treatment. 

Chronic  mastitis  occurs  in  cither  of  two  forms :   as  a 
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romidcd  swelling  oi'  a  segment  of  the  gland,  isonietinie.s  of 
considerable  size  {chronic  lobar  mastitis),  or  as  a  diffuse 
thickening  of  the  lobules  {lobular  indtiration,  interstitial 
mastitis),  giving  rise  to  a  bullety  feeling  on  pal2)ation  ;  the 
latter  form  is  often  accompanied  by  a  ci/stic  condition.  It 
arises  from  subsidence  of  sim[)le  acute  inflannuation ;  from 
injuries  of  various  kinds  ;  from  pressure  of  corsets,  or  habitual 
leaning  against  something  hard  ;  and  sometimes  during 
nunstrual  disorders,  and  towards  the  end  of  lactation.  The 
age  most  liable  to  this  affection  is  that  in  which  cancer  begins 
to  be  more  prevalent,  viz.,  about  forty  and  over.  The  connective 
tissue  undergoes  slow  inflammation,  and  the  epithelium  of  the 
acini  is  stimulated  to  excessive  proliferation.  As  cicatrisation 
proceeds  the  ducts  are  apt  to  be  obliterated,  and  their  contents 
may  be  pent  up  and  degenerated  {iu7iltiple  cystic  disease). 

Symptoms.-  A  swelling  is  felt  in  tlie  breast,  and  ])ain  is 
sometimes  complained  of.     The  swelling  in  the  lobar  form 
is  confined  to  one  segment,  and  its  limits  are  not  well  defined  ; 
it  is  firm  and  elastic  ;  moves  freely  with  the  breast  on  the  chest 
wall ;  and  in  the  early  stages  the  skin  over  it  is  often,  but  by 
no  means  always,  movable.    In  old  cases  involvement  of  the 
milk  ducts  may  lead  to  retraction  of  the  nipple.    The  pain,  if 
l)resent  at  all,  appears  mainly  on  pressure  or  irritation,  or  if 
suppuration  occurs  ;  it  generally  subsides  after  soothing  treat- 
ment,   in  the  interstitial  form  the  swellings  are  irregularly 
diffused  throughout  the  breast,  often  giving  an  appearance  of 
general  hypertrophy.    Fluctuation  can  rarely  be  detected  in 
the  cijstic  form  on  account  of  the  smallness  of  the  cysts,  which 
rarely  exceed  in  size  that  of  a  pea  or  a  bean.    The  axillary 
glands  are  sometimes  enlarged,  but  are  affected  more  or  less 
uniformly,  and   are  generally  fairly  movable,  and  do  not 
cause  notable  pressure  effects  on  the  surroundings  even  when 
of  great  size.    In  cases  of  doubt,  lest  the  swelling  be  cancerous, 
a  piece  should  be  excised  for  rapid  examination  ;  and  if  it  ])rove 
to  be  malignant,  the  necessary  operation  should  be  carried  out 
forthwith. 

Diagnosis  {see  Cancer  of  the  Breast). 

Treatment. — All  sources  of  irritation  nuist  be  removed.  Jf 
there  is  excoriation  of  the  skin,  soothing  ointments  should  be 
applied  ;  and  if  there  is  pain,  the  breast  may  be  covered  with 
a  belladonna  plaster.  As  a  rule,  a  localised  swelling  should  ])c 
excised  ;  general  enlargement  treated  by  application  of  potassium 
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iodide  ointmcuL  ;  any  cysts  enlarging  to  appreciable  extent 
tapped  ;  and  if  suppuration  occurs  the  abscess  siiould  be  freely 
opened.  Jf  the  swelling  increases  regularly  in  spite  of  pre- 
cautionary measures,  in  older  patients  at  all  events,  the  breast 
should  be  amputated. 

Tubercular  disease  is  recognised  to  be  much  more  common 
than  was  recently  supposed  ;  but  in  the  earlier  stages  it  is  still 
liable  to  be  mistaken  for  simple  chronic  mastitis.  The  disease 
begins  in  an  acinus  or  its  surrounding  tissue,  and  progresses 
as'tul)ercle  does  in  other  situations,  eventually  brealdng  down 
into  caseous  and  purulent  collections,  or  less  commonly  into 
hard  calcified  masses.  When  supjjuration  takes  place  the 
interlobular  septa  are  usually  b\n-st  through,  and  the  whole 
breast  is  liable  to  invasion.  In  favourable  cases  the  pus  finds 
its  way  to  the  surface  ])efore  much  of  the  gland  is  involved, 
]nit  in  any  case  there  is  a  tendency  to  progressive  infiltration 
and  destruction.  Where  the  breast  is  active  the  milk  becomes 
contaminated  with  tubercular  debris  and  bacilli,  and  is  apt 
to  infect  a  suckling  child.  Tubercular  abscesses  sometimes 
develop  in  the  mbnuuumari/  tissue,  and  in  symptoms  resemble 
simple  abscesses  in  the  same  place. 

Treatment. — General  constitutional  treatment  is  adopted  ; 
and  if  the  patient  is  nursing,  suckling  must  be  stopped  and  the 
child  weaned.  Isolated  tumours  should  be  excised  completely  ; 
nmltiple  swellings  must  be  laid  oi)en,  all  septa  broken  down, 
and  the  lining  scraped  out.  If  the  breast  is  much  destroyed 
it  should  be  amputated. 

Syphilis  of  the  breast,  though  not  infrcHjuent  in  the  ni])ple, 
is  rare  in  the  gland  itself,  (lummata  sometimes  occur,  and 
may  be  mistaken  for  cancerous  tumours. 

Tumours  occurring  in  the  breast  are  of  great  importance, 
as  the  majority  of  them  are  malignant.  The  simple  tumours 
compriSG  ^fifjroraata,  rare  in  the  pure  form,  and  certain  other 
connective  tissue  tumours  {lipoma,  )/if/.roi/i<(,  etc.),  still  more 
rare.  Much  more  common  are  the  adenomata  combined  with 
other  elements,  and  giving  rise  to  the  tumours  known  n.iiJihro- 
adenoma,  myxo-adenoma,  etc.  Sarcomata  of  different  kinds  are 
met  with,  l')ut  are  comparatively  scarce,  while  endothelioma  is 
very  rare  Careinovia  of  acinous  form  is  very  common,  that  of 
the  ducts  less  so,  while  squamous- celled  ejiithelioma  is  rather 
rare.  Cysts  also  occur,  originating  either  from  retention,  or 
by  degeneration  of  simple  or  malignant  tumours. 


SUliGKHV  OF  TIIK  THORAX 


359 


Fibro-adenoma  is  tho  coiumoncst  benign  tmnour  in  the 
broiist.  It  avisos  as  an  adenoma,  or  proliferation  of  epithelial 
cells  and  increase  of  acini,  surrounded  by  fibrous  tissue  ;  (or 
p(jssiblv  as  a  fibrous  tumour  enclosing  glandular  acini,  adeno- 
Jlbroina).  Two  varieties  are  recognised  microscopically ;  in 
one  of  which,  the  coumionest,  the  acini  form  small  clusters 
imbedded  in  a  considerable  amount  of  fibrous  tissue ;  in  the 
other  they  are  of  a  more  tubular  shape,  and  are  dilated  at 
intervals  to  form  cysts  {':\i/>>to- adenoma),  into  which  project 
outgrowths  of  fibrous  tissue  covered  with  ej^ithelium.  In 
neither  case  is  the  basement  membrane  encroached  upon  by 
the  epithelial  cells.  The  tissue  outside  the  acini  is  either  well- 
formed  fibrous  tissue ;  or  it  is  soft  and  gelatinous  (mt/xo- 
adt'iwnia)  ;  or  in  other  cases  it  is  composed  of  elementary 
connective  tissue  resembling  sarcomatous  cells.  (This  is  some- 
times spoken  of  as  '■^  adeno-sarcoiiia"  ;  though  it  has  neither 
the  clinical  features  nor  the  tendency  to  recurrence  of  a 
sarcoma.) 

Symptoms. — Adenomata  occur  in  young  and  healthy  women, 
chiefly  between  the  ages  of  25  and  35,  and  most  frequently  in 
those  who  have  borne  children.  The  swelling  is  round,  clearly 
defined,  and  sometimes  multiple,  firm  and  elastic,  but  not  hard. 
The  skin  over  it  is  movable,  and  not  dimpled  ;  and  the  nipple 
is  not  retracted  by  pulling  on  the  tumour.  Pain  is  absent  as 
a  rule,  i)ut  there  may  be  neiu-algia  or  discomfort.  The 
axillary  glands  are  not  affected  •  and  there  is  no  cachexia  from 
the  i)resence  of  the  tumour  alone.  On  examination  after 
removal  the  tumour  is  elastic,  convex  on  section,  and  pinkish- 
white  in  colour.  In  the  fibrous  form  it  shows  a  more  or  less 
foliated  appearance  ;  in  the  softer  varieties  there  are  areas  of 
sago-like  material,  and  (in  the  cystic  form)  branching  cavities 
filled  with  clear  fluid,  unless  there  has  been  hemorrhage,  when 
it  will  be  brown  and  turbid. 

Progress  is  slow  and  regular,  though  sometimes  an  increase 
in  size  may  be  noticed  at  menstrual  periods  ;  and  there  is  no 
tendency  to  spread  to  the  lymphatic  glands,  or  to  form 
metastatic  growths. 

Treatment. — The  tumour  should  be  enucleated.  In  order 
to  avoid  leaving  an  unsightly  scar,  it  may  be  exposed  by 
making  a  curved  incision  round  the  lower  or  outer  segment 
of  the  breast,  turning  u[)  the  flap  so  made,  and  shelling  out 
the  swelling. 
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Sarcomata  of  the  breast  are  met  with  in  young  ^volnell 
usually  before  the  age  of  thirty.  The  tumours  are  generally 
round-celled  sarcomas,  but  sometimes  of  the  slightly  less 
malignant  spindle -celled  variety.  As  a  I'ule  there  is  no 
increase  of  gland  tissue  ;  and,  unless  some  of  the  acini  become 
enclosed  in  the  mass,  they  form  no  part  of  the  new-growth. 
They  occur  as  ro\inded  tumours  which  grow  with  great 
rapidity,  and  encroach  on  the  adjoining  structures ;  and  they 
are  often  surrounded  by  a  more  or  less  fibi-ous  capsule,  which, 
however,  really  forms  ])art  of  the  tumour.  'J'hey  are  firm  and 
elastic,  but  not  of  the  stony  hardness  of  scirrhus ;  and  there 
is  little  tendency  to  dimpling  of  the  skin.  The  axillary  glands 
are  not  usually  enlarged  till  late  in  the  disease  :  but  metastatic 
growths  by  luematogenous  infection  occur  early.  The  progress, 
as  in  sarcomas  elsewhere,  is  towards  breaking  down,  with 
ulceration,  sloughing,  and  often  severe  ha)morrhage. 

Diagnosis. — They  are  to  be  distinguished  from  simi)le 
adenomas  by  their  rapid  growth  ;  from  cysts,  by  the  absence 
of  fluctuation ;  and  from  these  and  other  swellings,  in  all 
cases  of  doubt,  by  section  after  removal. 

Treatment  consists  of  early  amputation  of  the  breast,  with 
complete  removal  of  the  capsule  also  ;  if  the  lym])hatic  glands 
ai'e  involved  the  axilla  must  be  cleared  out. 

Cancer. — Carci7iomn,  in  one  or  other  form,  is  the  commonest 
tumour  occurring  in  tlie  breast.  It  develops  in  women  about 
the  period  when  the  mamma  undergoes  involution,  viz.  from 
45  years  onwards :  it  may  occur  before  that  time,  but  is 
more  frequent  as  age  advances.  It  occurs  also  occasionally 
in  the  male  breast.  No  special  relationships  with  injury, 
lactation,  or  pregnancy  have  been  established,  but  doubtless 
these  ai-e  predisposing  causes.  The  ordinary  acinous  form 
{spheroidal -celled  varcinovia)  begins  in  one  of  the  lobules; 
the  cells  quickly  push  their  way  through  the  basement 
membrane  :  invade  the  lymphatic  vessels,  filling  them  out, 
and  displacing  or  destroying  the  structures  in  the  immediate 
vicinity  ;  and  penetrate  other  segments  of  the  breast,  and 
the  fatty  tissue  beyond  its  limits. 

Signs.— The  breast  is  examined  by  placing  the  hand  flat 
on  it,  pressing  gently  against  the  chest  wall,  and  moving  the 
fingers  in  all  directions,  so  that  all  irregularities  and  tuber- 
osities, especially  at  the  edges,  may  be  felt.  If  the  gland  is 
picked  u])  between  the  fingers,  even  a  normal  breast  gives 
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the  sensation  of  a  tumour,  where  it  is  bent  on  itself,  and  errors 
can  easily  be  made  in  this  way.  Tiie  tumour  occurs  usually 
as  a  hard  noduU\r  swelling  (scirrhus)  of  moderate  size,  spread- 
ing rapidly  once  it  begins  to  grow,  but  rarely  attaining  to 
great  dnnensions  on  ji^ecount  of  the  constant  tendency  to 
cicatricial  contraction  in  the  central  parts.  The  skin  over  it 
is  adherent  at  an  early  stage,  and  later  becomes  pitted  like 
pig-skin,  or  dimpled  into  folds,  by  contraction  of  the  fibrous 
bands  joining  the  breast  and  skin  {Cooper's  suspensory 
ligaments).  The  tumour  itself  soon  becomes  fixed  to^  the 
pectoral  fascia  and  nmscle  by  penetration  of  cancerous  fibres 
along  the  lymphatics ;  this  can  be  detected  by  raising  the 
arms  till  they  are  liorizontal,  and  moving  the  breast  on  the 
muscle  in  the  direction  of  its  fibres  :  if  adhesions  have  formed, 
movements  in  this  direction  are  impossible  or  very  much 
restricted.  If  the  tumour  is  situated  near  the  centre  of  the 
breast  the  milk  ducts  become  involved,  and  draw  on  the 
nipple,  causing  retraction  ;  if  at  the  periphery,  this  happens 
only  in  the  later  stages.  There  is  rarely  any  discharge  from 
the"^  ni])ple  in  this  "form  of  cancer.  The  axillary  glands 
become  invaded,  and  may  be  felt  as  hard,  separate,  and 
movable  lumps,  slightly  larger  than  the  normal  glands ;  and 
the  lymphatic  vessels  leading  to  them  can  sometimes  be  felt 
rolling  under  the  fingers.  These  enlargements  may  not  be 
detected,  iiowever,  for  some  months  after  invasion  has 
occurred.  There  is  iisnally  stabbing  pain  from  an  early 
period,  either  in  the  breast  itself  or  referred  to  the  back  ; 
though  in  some  cases  there  is  absolutely  none  until  the  disease 
is  well  advanced.  Cachexia  is  an  important  factor;  it  is 
charactei'ised  by  loss  of  weight,  a})parcntly  irrespective  of 
want  of  appetite  and  consequent  reduced  feeding ;  there  is 
also  auiomia,  and  sometimes  yellowing  or  browning  of  the 
skin.  'J'hese  conditions  become  aggravated  if  the  tmnour 
breaks  down  and  gives  rise  to  sc];)tic  intoxication. 

Progress. — The  younger  and  better  nourished  the  patient, 
the  more  rapid,  apparently,  is  the  growth  and  the  larger  the 
size  attained,  though  this  is  by  no  means  constant.  In  some 
cases  the  progress  is  so  rapid  that  the  condition  is  spoken  of  as 
'^acufe  cancer."  In  aged  and  wizened  women  with  "poor  health  " 
the  tumour  sometimes  grows  so  slowly,  and  cicatrisation  keeps 
pace  so  well  with  it,  that  it  shows  signs  of  atroj)hy  more  than 
of  growth  {atrophic  cancer) ;  and  it  is  said  that  S})ontancous 
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cure  soiautiuies  results  in  thjs  way.  As  the  skin  becomes 
involved  it  breaks  down  and  leaves  an  ulcer,  Avitli  irregular, 
everted  edges,  discluirging  a  sanious  fluid,  or  if  septic,  foul 
pus.  In  some  cases  the  subcutaneous  tissue  becomes  widely 
iniiltrated,  and  from  the  ramifications  of  this  extension  out- 
growths spread  towards  the  surface  along  the  strands  of 
Cooper's  ligaments,  and  give  rise  to  numerous  nodules  in  the 
skin  {^'cancer  en  cuirasse^').  In  rare  cases  the  infection  spreads 
across  the  lymphatic  plexus  to  the  other  side  of  the  body,  and 
may  affect  the  ghuuls  of  the  opposite  axilla,  sometimes  without 
implicating  the  other  breast  on  its  way.  In  the  downward 
direction  it  may  spread  to  the  external  layers  of  the  rectus 
muscle  and  tho  linca  alba,  and  from  there  infect  the  sub- 
peritoneal tissue  and  abdomen  :  it  may  even  folloAV  the 
falciform  ligament,  and  so  invade  the  liver.  The  disease 
si)reads  directly  inwards,  and,  as  has  been  said,  affects  the 
])ectoral  fascia  and  muscle ;  it  also  follows  the  lymphatics 
along  the  perforating  branches  of  the  intercostal  and  internal 
mammary  vessels,  and  thus  invades  the  pleura  or  mediastinum. 
From  the  axillary  lymphatics  the  infection  may  spread  to  the 
subclavicular  and  supraclavicular  glands,  and  even  those  of 
tlie  neck.  Meanwhile  adhesions  are  apt  to  form  around  the 
axillary  glands,  and  cause  compression  of  the  blood-vessels 
(especially  the  veins)  and  the  nerves,  giving  rise  to  extreme 
o.>dema  and  pain  of  the  arm.  When  the  disease  has  lasted 
some  time  (6  to  24  months)  metasfatk  tumours  are  apt  to 
develop  in  the  lungs,  liver,  and  bones  (especially  the  sternum, 
the  ribs,  the  humerus,  and  the  femur),  probably  through  the 
1)1  ood  stream. 

On  section  the  tumour  gives  a  creaking  or  grating  sound 
to  the  knife  ;  in  the  central  parts  it  is  of  the  consistence  of 
an  unripe  pear,  and  greyish  white  in  colour,  but  at  the  grow- 
ing edges  it  is  soft  and  ])inkish ;  the  cut  surface  becomes 
concave  in  shape  ;  and  a  milky  juice,  exuding  from  the  ducts, 
may  be  scraped  off,  and  shows  on  microsco]:)ical  examination 
granular  debris,  cells,  and  free  nuclei. 

Varieties.  —Cystic  carcinoma  is  uncommon  except  in 
j'apidly  growing  tumours.  It  has  the  same  structure  as 
ordinary  scirrhus,  but  there  are  islets  of  tiss^^e  broken  down 
into  cysts,  either  from  degeneration  or  from  luvmorrhages. 
Cancer  may  also  develop  in  the  walls  of  a  pre-existing  simple 
cyst  (carcinomatous  cf/st). 
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Medullary  enrcp/ia/oid'')  carcinoma  is  much  less 
common  than  scirrhus.  It  forms  a  soft,  unoncapsuled  swelling, 
growing  rapidly  to  a  considerable  size,  with  early  invasion  of 
the  glands,  implication  of  the  skin,  and  deposit  of  metastatic 
"jrowtiis  in  the  lun<j;s  and  liver. 

Colloid  cancer  is  a  rare  form  in  the  breast.  It  is 
characterised  by  a  more  bossy  appearance,  less  retraction  and 
dimpling  of  the  skin,  and  more  definite  limitation  of  its 
boundaries.    Growth  is  usually  slower  than  in  scirrhus. 

Tubular  {columnar  -  celled)  carcinoma,  —  duct  cancer, — 
occurs  somewhat  rarely  as  soft,  rounded,  painless  tumours, 
usually  nndtiple,  implanted  in  the  breast  near  the  nii)ple. 
They  generally  consist  of  cysts  of  the  milk  ducts,  into  which 
papillomatous  masses  project,  and  eventually  Inivst  through 
and  invade  the  tissues  beyond.  The  nipple  is  not  retracted  ; 
but  a  discharge  of  blood-stained  fluid  is  characteristic. 
Growth  is  slow,  and  the  lymphatic  glands  are  not  affected 
till  late ;  the  skin  is  not  puckered,  but  may  be  encroached 
upon,  when  it  becomes  dusky  red,  and  ultimately  ulcerates. 
Alctastatic  growths  are  rare. 

Epithelioma  (st/uamous-celled)  grows  from  the  surface  of 
the  nijiple  or  areola,  usually  in  old  people  ;  and  is  generally 
preceded  by  I'aget's  disease,  or  some  other  form  of  eczema. 
[It  is  considered  by  some  that  Paget's  disease  is  cancerous 
from  the  beginning;  and  that  the  "eczema"  is  due  to  weeping 
of  the  surface  of  the  epithelioma.]  It  penetrates  to  the  breast 
tissue,  and  from  there  to  the  lymphatic  glands  and  elsewhere. 
There  is  usually  pain  or  a  1  turning  sensation  at  the  nipple,  and 
lancinating  twinges  in  the  breast.  It  is  slightly  less  malignant 
than  scirrhus. 

Diagnosis  is  easy  when  the  disease  is  far  iidvanced  and  the 
features  well  marked  ;  but  in  the  early  stages,  when  radical 
treatment  is  so  essential,  a  cancerous  tumour  may  be  confused 
with  inflanuuatory  and  other  benign  swellings.  In  chronic 
ivihiinniatori/  thickenimj  the  skin  may  be  pitted,  and  the 
tumour  fixed  in  the  breast,  and  ill-defined  ;  but  the  whole 
gland  is  often  uniformly  enlarged,  scars  of  old  abscesses  maybe 
visible,  and  the  glands  are  swollen  at  an  ear]i(>r  stage,  and  to 
greater  size  than  in  cancerous  conditions.  Jdeno/iias  arc 
generally  clearly  limited  and  freely  movable ;  there  is  no 
dimpling  of  the  skin,  and  the  lymphatic  glands  are  not 
enlarged,    2'ense  cyaU,  when  fluctuation  cannot  be  elicited,  are 
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similar  in  most  of  their  symptoms  to  iidcnomas,  and  difler 
from  "  malignant  cysts '"'  by  the  absence  of  adhesions  or 
extension  of  the  disease  to  lymphatics.  Surcomas  are  more 
rapid  in  growth  and  soon  involve  the  skin,  and  do  not  attect 
the  glands  in  the  early  stages.  Duct  ci.oirers  are  apt  to  be 
nuiltiple,  are  more  circumscribed,  and  are  specially  distinguished 
from  scirrhus  by  the  bloody  discharge  from  the  nipple ;  they 
differ  also  from  sim2:»le  papuliferous  cysts  of  the  ducts  by  tlie 
tumour  invading  the  breast.  Epitlielioma  of  the  areola  or 
nipple  differs  from  eczema  in  its  intractability  to  soothing 
treatment ;  and  from  scirrhus  in  its  superficial  and  more 
localised  situation,  at  all  events  in  the  early  stages. 

In  cases  of  douhtfnl  diagnosis  it  is  advisable  to  prepare  for 
a  radical  extirpation  of  the  disease ;  but  first  to  incise  the 
tumour  and  remove  a  ^yiece  from  the  growing  edge  for  immediate 
examination.  This  ma}'  be  readily  carried  out  by  soaking  the 
piece  in  a  solution  of  gum,  and  freezing  it  on  to  the  table  of  a 
portable  microtome,  such  as  ('atJicart's.  A  good  number  of 
sections  are  rapidly  cut,  and  at  once  placed  in  water,  where 
they  are  rinsed  by  means  of  a  handled  needle;  from  that  they 
arc  transferred  to  a  quick-staining  fluid,  and  again  rinsed  in 
water.  The  most  likely  section  is  picked  out,  mounted  in 
glycerine  on  a  slide,  and  examined  under  a  microscope.  No 
attempt  is  made  at  producing  fine  or  even  very  thin  specimens, 
the  main  object  being  to  determine  the  disposition  of  the 
epithelial  layers  in  carcinoma,  and  the  shape  and  relation 
of  the  cells  in  sarcoma.  Should  the  disease  prove  to  be 
malignant  the  incision  is  covered  with  a  collodion  dressing,  the 
skin  again  disinfected,  and  the  radical  operation  proceeded 
with.  The  knife  ])reviously  used  is  of  course  discarded.  If  it 
is  benign,  the  tumour  may  be  removed  through  the  original 
incision,  which  should,  if  j)ossible,  be  planned  with  that  object 
in  view. 

Prognosis.— ;SV/rrA».s  cancer  of  the  breast  mitreated  by 
operation  usually  proves  fatal  in  from  two  to  three  years  ; 
rneduHari/  cancer  in  from  six  to  twelve  months ;  while  the 
malignancy  of  atropine  scirrhus  and  duct  cancer  is  com- 
paratively small  Death  occurs  from  exhaustion  due  to 
cancerous  cachexia  or  sepsis,  or  from  secondary  invasion  of 
vital  organs.  Metastatic  growths  in  the  bones  are  apt  to 
cause  spontaneous  fractures  ;  and  tumours  in  the  spinal  cord 
and  nerves  cause  agonising  pain.    AVhen  scirrhus  is  extirpated 
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early,  along  with  all  its  probable  extensions,  the  j^rognosis  is 
fairly  good  ;  about  50  per  cent  of  the  patients  remaining 
free  from  the  disease  for  three  years.  In  those  cases,  too, 
if  recurrences  take  place,  death  more  frequently  takes  place 
from  internal  tumours  aflecting  vital  organs ;  and  painful 
discharging  sores  are  less  likely  to  develop. 

Treatment,  in  all  operable  cases  of  cancer,  is  removal  of  the 
breast  and  a  zone  of  connective  tissue  for  some  distance 
around  it.  In  atrophic  scurhus,  and  in  duct  cancer  and 
epithelioma  in  the  early  stages,  this  is  considered  sufficient, 
since  lymphatic  extension  is  slow.  All  other  methods  of 
treatment — by  drugs.  X-rays,  or  caustics — are  generally  use- 
less ;  they  may  do  great  harm,  and  in  any  case  cause  delay 
while  there  is  yet  hope  of  cure  by  extirj)ation.  In  scii-rhus 
tiie  removal  must  include  the  nipple  and  breast  with  all  its 
probable  extensions  ;  the  skin  around  the  tumour  for  a  circle 
of  from  four  to  six  inches  in  radius,  according  to  its  appearance ; 
the  fat  and  other  subcutaneous  tissue  over  the  whole  side  of 
the  cliest,  from  the  clavicle  to  the  costal  margins,  and  from 
the  sternum  to  the  scapula ;  the  fat,  lymphatic  vessels,  and 
glands  along  the  axillary  vessels  and  beneath  the  pectorals  and 
latissimus  dorsi ;  the  pectoral  fascia,  and  in  most  cases  the 
pectoralis  major  muscle,  except  its  clavicular  portion. 

The  incision  is  more  or  less  circular,  and  may  be  made 
lozenge-shaped  in  order  to  give  a  good  suture  line.  The  skin 
is  dissected  from  the  underlying  fat,  the  subcutaneous  tissue 
of  the  chest  walls,  and  tlie  pectoral  muscle,  breast,  and  con- 
nective tissue  are  cut  away  in  one  piece.  The  separation  is 
continued  up  to  the  axillary  glands,  which  are  removed  along 
with  the  fat  and  connective  tissue,  so  that  a  clean  dissection 
of  the  axilla  and  chest  walls  is  left.  The  spaces  beneath  the 
pectoralis  minor  and  latissinuis  dorsi  are  examined  for  glandular 
enlargements.  If  the  axillary  vein  is  densely  adlierent  it  may 
be  cut  between  two  ligatures  and  taken  away  with  the  tumour. 
The  skin  flaps  are  sutured  together,  if  necessary,  with  the  aid 
of  relaxing  incisions  to  allow  them  to  be  approximated  ;  if  they 
do  not  then  meet,  the  bare  surface  is  afterwards  grafted.  The 
wound  is  drained  by- a  tube  inserted  into  tiie  axilla  tiu'ough  a 
small  incision  in  front  of  the  latissimus  dorsi  ;  the  axilla  is 
padded  to  prevent  sagging  of  the  skin,  and  the  dressing  applied. 
The  arm  is  extended  at  right  angles  to  tiie  body,  and  ke[)t  on 
a  pillow  in  that  position  till  the  wound  heals ;  in  this  w^ay 
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cicatricial  contraction  is  obviated  to  a  great  extent.  Move- 
ments of  the  arm  should  be  begun  as  soon  as  the  skin  is 
healed. 

Some  surgeons  object  that  removal  of  the  pectoral  muscle 
causes  unnecessary  disablement ;  but  patients  in  whom  it  has 
been  excised  have  u'cnerallv  almost  full  movements  of  the  arm, 
and  are  often  less  troubled  by  cicatricial  adhesions  than  those 
whose  fascia  alone  has  been  removed. 

If  there  is  doubt  as  to  the  limits  of  the  cancerous  extension, 
valuable  infcn-mation  may  be  got  in  a  few  minutes  by  Stiles's 
metliod  of  examining  the  mass  removed.  Tt  is  first  washed  to 
cleanse  it  from  l)lood,  then  soaked  for  five  minutes  in  nitric 
acid  (5  per  cent)  solution,  and  again  washed.  On  examination 
of  the  cut  surface  fat  appears  dirty  yellow,  fascia  and  fibrous 
tissue  gelatinous,  and  nodules  of  disease  (masses  of  cells)  as 
white  points. 

Recurrences  arise  commonly  in  the  scar  or  in  the  sub- 
cutaneous tissue  near  it ;  but  often  in  the  glands  if  these  are 
not  completely  removed  at  the  operation,  'riiey  are  caused 
probably  by  some  of  tiie  malignant  cells  being  left  in  the 
tissues,  and  growing  to  form  a  new  tumour.  Sometimes  these 
remain  quiescent  for  a  long  time  (in  some  cases  for  as  many  as 
thirty  years),  before  secondarj^  growths  appear  ;  but  as  a  rule 
recurrences  take  place  within  one  year. 

Treatment. — Isolated  nodules  in  the  scar  or  under  the  skin 
should  be  excised  along  with  a  wide  margin  of  healthy  tissue  : 
when  the  surroundings  or  the  base  are  found  to  be  cancerous, 
however,  the  operation  will  be  of  no  avail,  liecurrences  in 
the  axilla  should  be  excised  whenever  that  is  possible,  in 
order  to  avert  pressure  on  the  vessels  later.  Some  tumours 
recur  again  and  again  without  spreading  very  far;  these 
should,  of  course,  be  excised  as  soon  as  they  are  detected. 
Metastatic  tumours  of  ha^matogenous  growth  should  be  left 
alone. 

Inoperable  cancers  are  those  in  which  radical  extirpation 
cannot  be  carried  out.  Amongst  them,  apart  from  those 
which  are  obviously  too  extensive  for  removal,  are  classed, 
(a)  cancer-  en  cuirasse,  because  the  disease  is  always  much  more 
extensive  than  the  limits  of  the  skin  nodules  indicate ;  (i^) 
cases  with  symptoms  of  internal  metastatic  growths  ;  (r)  those 
cases  in  which  the  glands  in  the  neck  have  been  involved,  as 
by  that  time  internal  growths  have  most  likely  taken  place  ; 
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((/)  cancers  which  are  adliorent  to  tlie  thoracic  parietes ;  (e) 
cancers  secondary  to  growths  elsewhere. 

Treatment  in  these  cases  is  confined  to  subdnhig  pain  and 
sepsis  (vide  p.  69).  In  certain  cases  the  swelling  has  been 
diminished  and  the  general  condition  ameliorated  by  oiiphor- 
ectomi/  {Beatmn),  even  in  women  past  tiie  menopause.  This 
is  said  to  be  aided  by  administering  ihyvoid  extract.  Some 
patients  certainly  improve,  temporarily  at  least  ;  but  the 
majority  do  not  seem  to  benefit  much  by  this  treatment. 
^Vhen  pressnre  on  the  axillary  vessels  and  nerves  is  so  great 
that  axlema  and  pain  become  excessive,  the  arm  may  have 
to  be  amputated  at  the  shoulder. 

Cysts. — A.  Ketention  cysts,  (1)  (i<dactoceles,  or  collections 
of  milk  in  obstructed  and  dilated  milk  ducts,  the  milk  })eing 
generally  curdled  and  forming  masses  of  cheesy  material  and 
whey ;  (2)  serous  cysts  attending  involution  of  the  breast 
(sometimes  cancer  arises  in  the  walls,  and  gives  rise  to 
cancerous  cysts) ;  (3)  2Mpil/iferous  cysts,  occurring  in  the 
ducts  just  behind  tlie  nipple,  and  containing  brownish  or 
blood-stained  fluid,  and  partly  or  completely  tilled  with 
branching  papillomata,  which  grow  from  the  e])ithelial  lining. 
Clinically  they  resemble  duct  cancers  in  their  discharging  this 
fluid  from  the  nipple  ;  but  the  tumour  does  not  invade  the 
breast  stroma.  B.  New-formation  cysts.  (1)  IiifiamDuitori/ 
(multilocular)  cysts  distributed  throughout  the  breast ;  (2) 
dermoid  and  hydatid,  cysts,  very  rare  ;  (3)  carcinomatous  cysts, 
(«)  from  growth  of  cancer  in  the  walls  of  a  simple  cyst ;  or  {l>) 
from  colloid  degeneration  of  a  carcinoma,  into  cysts  containing 
glairy  material ;  or  (c)  from  degeneration  of  luemorrhages  or 
isolated  areas  of  tumour  into  more  or  less  serous  cysts  ;  (4) 
sarcomatons  cysts,  from  myxomatous  degeneration  of  a 
sarcoma. 

Treatment. — Isolated  simple  cysts  should  be  excised,  or,  if 
this  cannot  be  done,  opened  and  packed,  and  allowed  to  heal 
by  granulation.  For  multiple  cysts  and  those  of  malignant 
origin  the  whole  breast  siiould  be  amputated. 


CHAPTER.  VI. 


SURGERY  OF  THE  ABDOMEN. 

ABDOMINAL  WALL. 

Contusions  of  tlic  abdomen,  especially  if  sharp  or  sudden,  may 
cause  injury  to  the  abdominal  walls  or  the  internal  organs, 
or  profound  shock  from  irritation  of  the  solar  ple.\us.  The 
more  brittle  viscera^tlie  liver,  the  kidneys,  the  spleen  (especially 
when  hypertrophied  from  malaria),  and  the  distended  bladder— 
are  liable  to  rapture.  But  all  the  viscera  are  protected  partly 
by  their  mobility  and  elasticity,  and  partly  by  the  rapid  con- 
traction and  rigidity  of  the  abdominal  nuiscles  under  reliex 
stiuuilation,  so  as  to  form  an  unyielding  shield  over  them.  This 
condition  is  induced  involuntarily,  for  instance  when  a  blow  is 
aimed  at  the  belly;  and  it  occurs  notably  in  peritonitis,  liy 
irritation  of  the  peritoneal  terminal  nerves  setting  up  contrac- 
tions in  the  muscles  supplied  by  muscular  branches  of  the  cor- 
responding spinal  nerves.  In  the  abdominal  wall  the  injury 
may  give  rise  to  a  htematoma,  which  sometimes  undergoes 
suppuration  ;  or  to  rupture  of  the  rectus  muscle,  which,  if  not 
successfully  treated,  may  afterwards  be  the  seat  of  a  ventral 
hernia. 

Symptoms. —There  is  usually  considerable  shock,  severe 
pain  in  the  abdomen,  and  vomiting,  and  sometimes  local  signs 
of  bruising.  Injuries  of  the  viscera  produce  other  signs  which 
will  be  considered  later.  Prognosis  in  uncomplicated  cases 
is  good. 

Treatment. — Shock  must  be  treated  first  of  all,  as  in  other 
conditions  ;  pain  is  relieved  by  warm  fomentations,  and  opium 
if  necessary  ;  and  the  muscles  are  relaxed  by  placing  pillows 
under  the  fuiees  in  order  to  flex  the  thighs.    C-areful  examina- 
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tiou  niii.st  be  made  to  tletermine  if  a  viscus  is  damaged  ;  if  so, 
laparotomy,  performed  as  soon  as  shock  has  passed  otF,  is  safer 
tiian  dela}'-  for  special  symptoms  to  appear.  Hicmatomas,  or 
abscesses  of  the  abdominal  walls,  are  treated  as  in  other 
situations.  Rupture  of  the  rectus  abdominis  usually  heals  by 
keeping  the  body  bent  ;  if  not,  the  sheath  may  bo  opened,  and 
the  ends  approximated  by  suture. 

Accidental  wounds  of  the  abdomen  are  dangerous  if  they 
[)enetrate  the  peritoneum,  and  especially  so  if  any  of  the 
viscera  are  injured  as  well.  Non-penetrating  wonnds  should 
be  cleansed,  and  sutured  in  all  cases  where  there  is  not  much 
contamination  ;  otherwise  the  scars  of  such  a  wound,  if  deep 
and  not  miited  by  first  intention,  are  liable  to  stretch  from 
constantly  recurring  pressure,  and  to  lead  to  ventral  hernia. 
Wounds  which  penetrate  the  peritoneum,  if  small  and  nncon- 
taminated,  should  be  cleansed  and  sutured,  and  a  carefid 
watch  kept  in  case  peritonitis  develops.  Largo  or  dirty 
wounds  should  be  freely  opened  up,  and  the  interior  examined, 
especially  in  cases  where  there  is  donbt  of  a  foreign  body 
remaining  in  the  abdominal  cavity,  or  of  any  injury  to  tiie 
viscera.  Should  omentum  or  bowel  protrude  they  must  be 
cleansed  with  warm  saline  solution,  and  if  wmijured,  retui'ncd 
to  the  cavity.  Wounds  penetrating  both  tlie  pleural  and 
abdominal  cavities  by  way  of  the  diaphragm  must  be  treated 
l)y  attending  to  the  thoracic  wonnd,  to  prevent  the  entrance  of 
air,  blood,  or  septic  infection,  and,  if  necessity  arises  for  treat- 
ment of  visceral  injuries,  by  laparotomy. 

Diseases  of  the  Abdominal  Wall. 

Inflammatory. — X  dangerous  form  of  cellulitis  sometimes 
extends  from  the  perineum  as  a  result  of  extravasation  of 
urine,  especially  when  septic;  it  spreads  rapidly,  and  causes 
extensive  sloughing  and  severe  toxic  symptoms,  ft  is  treated 
by  free  incisions  wherever  it  apj^ears  to  bo  spreading. 

Abscesses  in  tiie  parietes  arise  from  hamiorrhages,  rupture 
of  muscles,  or  wounds  ;  and  cold  abscesses  from  tubercular 
disease.  They  may  also  form  in  the  retro-peritoneal  tissues  : 
the  most  notable  being  i)orine])hritic,  less  commonly  pancreatic 
abscesses,  and  occasionally  abscesses  of  aj)pendicula'r  orio-in. 

Certain  fistulas  are  met  with  in  the  abdominal  wall.  (1) 
Gastric  tistnla.  arising  frotn  operatio^i^.  or  wounds  involving  the 
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abdominal  wall  as  well  as  the  stomach.  If  there  is  no  obstruc- 
tion in  the  esophagus  it  may  be  closed  by  separating  the 
stomach  from  the  abdominal  wall,  resecting  the  thickened 
tissues  aroinid  the  orifice,  and  closing  this  Avith  Lembert's 
suture,  the  abdominal  wound  being  freshened  and  sutured  in 
layers. 

(2)  Biliary  fistula  results  from  operation,  but  occasionally 
from  rupture  of  an  abscess  of  the  gall-bladder  (purulent 
cholecystitis)  {vide  Diseases  of  Liver). 

(3)  '  Fsecal  fistula  often  results  from  bursting  of  an  abscess, 
with  necrosis  of  part  of  the  intestinal  wall,  more  especially  in 
the  region  of  the  appendix  ;  occasionally  a  fistida  is  left  after 
an  operation  for  temporary  relief  of  intestinal  obstruction. 

(i)  Umbilical  fistulfc  persist  congenitally,  from  partial,  or 
occasionally  complete,  nonclosure  of  (a)  the  vitelline  duct,  or 
{b)  the  urachm.  In  the  former  there  may  be  direct  com- 
munication with  the  ileum,  when  the  fistula  discharges  feculent 
mucus  or  even  liquid  faeces;  in  the  latter  there  is  communica- 
tion with  the  bladder,  and  urine  is  discharged.  In  most  cases, 
however,  the  opening  is  a  short  sinus  which  discharges  only 
enough  fluid  to  keep  the  navel  moist,  and  encourage  the  growth 
of  bacteria,  thus  acting  sometimes  as  a  dangerous  source  of 
infection  for  abdominal  wounds.  '  Those  two  defects  may 
become  closed  at  the  external  orifice,  and  by  the  accumulation 
of  secretion  give  rise  to  vitelline  or  urachal  ci/.fts.  Treatment 
in  most  cases  is  not  required,  but  short  sinuses  may  be  touched 
with  a  thermo-cautery,  to  encourage  adhesions  and  so  effect  a 
cure.  Large  ones,  if  they  give  trouble,  must  be  dissected  out, 
and  the  opening  into  the  intestine  or  liladder  closed  by 
Lembert's  suture.  The  cysts  are  removed  in  the  same 
way. 

Various  tumours  arise  in  the  abdominal  wall  or  umbilicus, 
none  of  which  are  of  s])ecial  significance. 

Subperitoneal  lipomas  {'[fatfi/  Iwrnia^^'')  are  small  collections 
of  fat  which  penetrate  the  linea  alba  from  the  suliperitoneal 
tissue.  They  arise  from  accumulation  of  fat  in  the  connective 
tissue  accompanying  the  penetrating  nerves  and  vessels  at  this 
point.  If  they  grow  to  considerable  size  the  openings  in  the 
fascia  become  widened,  and  epif/aftric  hernias"  of  bowel  may 
take  place  in  the  mass  of  fat.  Such  hernias  are  usually 
accompanied  by  persistent  pains  and  a  tendency  to  ^•omit, 
due  to  pressure  and  irritation  on  the  intercostal  terminal 
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nerves,  and  rctlexly  tlirough  their  eonununicatiug  hranclies  to 
tile  plireiiies. 

Phantom  tumour  is  a  term  applied  to  a  lump  which  some- 
times appears  in  tiie  abdominal  wall,  due  to  spasmodic  con- 
traction of  the  rectus  abdominis  muscle.  It  is  met  with  in 
women,  especially  those  of  a  "hysterical"  tendency.  It  may 
be  easily  mistaken  for  a.  real  tumour,  if  this  possible  nature  is 
not  borne  in  mind.  It  disappears  under  full  ana3sthesia,  and 
usually  rcvippears  as  the  patient  recovers  consciousness. 

The  abdomen  is  sometimes  pendulous  from  constant 
{)ri\ssure  on  relaxed  walls  ;  it  is  met  with  in  very  fat  women, 
especially  those  who  have  borne  many  children.  If  great 
disablement  is  caused  by  it  a  section  of  the  wall  may  be 
taken  away,  and  the  wound  closed  by  careful  suture  in  layers. 

Laparotomy  (more  correctly  cwliotomn)  or  ahdominal  section. 
In  in-ep>irliui  the  patient,  the  bowels  are  cleared  by  laxatives 
and  enemata  for  several  days  before,  if  time  allows,  m  order  to 
avoid  distress  from  accumulation  of  f;eces  in  the  days  succeed- 
\\\%  the  operation,  when   no  movements   are  allowed.  In 
operations  on  the  alimentary  tract,  it  is  reconnnended  that 
the  patient  should  be  fed  entirely  on  sterilised  food  and  drink 
before  the  operation,  in  order  to  diminish  the  putrefactive 
-•enns   in  the  nlimentary  canal.     The  stomach  should  be 
emptied,  and  if  necessary  washed  out,  especially  if  that  or.^an 
IS  to  be  opened.    1'he  bladder  must  be  evacuated  immediarely 
before  the  operation.    The  skin  is  prepared  in  the  usual  way  ; 
but  special  attention  must  be  paid  in  cleaning  out  all  crevices 
in  the  umbilicus  with  turpentine  and  spirit ;  if  it  is  at  all 
eczematous,  it  should  be  Hlled  with  tincture  of  iodine  for  five 
miinites,  and  then  rinsed  out  with  alcohol  to  remove  the 
irritating  germicide.    Should  there  be  suppuration  or  dischanre 
from  It,  or  from  any  sinus,  and  the  wound  be  in  the  immediate 
neighbourhood,  the  whole  umbilicus  or  sinus  should  ])e  excised 
at  the  beginning  of  the  operation.    The  patient  must  be  kept 
specially  warm;  and,  as  exposure  of  the  bowels  to  cold  air 
leads  to  considerable  shock,  the  room  should    be  kept  at 
about  70"  F.    If  a  general  aiuesthetic  is  used,  ether  should  be 
given  for  preference,  as  it  is  less  depressing  than  chloroform 

The  hue  of  rnaston  is  of  importance:  it  should  be  planned 
{a)  to  give  the  best  access  to  the  part  desired ;  (/A  to  do  the 
least  damage  to  the  abdominal  wall,  and  avoid  Icavino-  a  weak 
spot  where  a  ventral  hernia  might  form;  and  (r)  to'' exclude 
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the  umbilicus,  a  sinus,  or  an  ulcer  from  the  line  of  incision,  lest 
sepsis  should  arise  from  them.     Incisions  for  explornig  the 
stomach,  and  liver,  are  made  in  the  epigastric,  and  hypo- 
chondriac, regions ;  for  tl)c  appendix,  and  sigmoid  flexure,  ui 
the  iliac  regions ;  and  for  the  pelvic  organs,  in  the  hypogastric 
region.    To  prevent  the  escape  of  bowels,  incisions  should  be 
made  at  first  only  large  enough  to  admit  the  fingers  or  hand. 
In  order  to  adapt  them  for  indefinite  prolongation,  if  the 
necessity  arises,  they  should  be  planned  so  as  to  avoid  cutting 
across  the  deep  nerves  supplying  the  abdominal  muscles, 
especially  the  rectus.     Those  nerves  (the  anterior  branches 
of  the  last  five  or  six  intercostals,  and  the  ilio- hypogastric 
and  ilio -inguinal)  run  mainly  in  the  intermuscular  planes  ; 
in  the  upper  part  of  tlie  abdomen  they  are  nearly  parallel 
to  the  costal  margin,  and  in  the  lower  part  to  Poupart's 
ligament,  while  the  intermediate  ones  spread  out  fan-wise,  and 
(i?e  more  or  less  transverse.   Any  incision,  therefore,  except  m  the 
middle  line,  should  follow  those  directions  as  much  as  possible  ; 
transverse  curved  incisions  may  be  made  at  any  level  without 
being  likely  to  do  damage.    As  the  nerves  approach  the  middle 
line  they  becorue  more  exclusively  cutaneous,  and  end  as  such 
in  the  linea  alba  ;  perpendicular  incisions  in  this  line,  therefore, 
are  harmless  in  that  respect.     But  the  linea  alba  is  poorly 
nourished,  and  scars  are  apt  to  stretch  and  give  rise  to  ventral 
hernias,  so  that  this  incision  is  never  recommended  nowadays, 
except  for  making  rapid  exploratory  examinations  in  emergencies, 
or  for  draining  purulent  fluid,  which  otherwise  might  penetrate 
the  intermuscular  planes  and  set  up  diftuse  cellulitis.  Median 
incisions  should  in  any  case  avoid  the  umbilicus  by  passing 
round  it  to  the  left.     The  more  satisfactory  perpendicular 
incision  is  one  about  an  inch  to  the  right  or  left  of  the  middle 
line  {paramedian),  opening  the  anterior  sheath  of  the  rectus  ; 
that  muscle  is  separated  at  its  inner  (median)  and  under  side 
and  retracted  well  outwards:  the  posterior  sheath  and  sub- 
jacent layers  are  then  opened  about  one  inch  or  so  from  tlie 
linea  alba  (.\ral</ai</ne,  Lennander).    Those  various  incisions  do 
not  all  coincide,  and  the  tendency  to  liernia  formation  is  thus 
very  small.    If  tiie  muscle  is  loosened  at  its  outer  edge  {Battle, 
Kam.merer  )  some  of  its  nerves  are  almost  sure  to  be  destroyed, 
and  paralysis  and  degeneration  may  result;  ^md  this  often 
occurs  also  in  the  inner  half  of  the  muscle  if  it  is  split_  down 
the  middle.    Some  surgeons  prefer  the  transverse  incision,  as 
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they  believe  the  ;scar  to  be  stronger  in  .sj)ite  of  the  neeessary 
suture  of  the  rectus  iiiusele.  Ju  the  liauks,  the  ak'm  and 
superficial  fascia  being  incised,  the  muscles  are  opened  layer 
by  layer  by  separating  the  fibres  with  a  blunt  instrument,  and 
retracting  the  edges  perpendicularly  to  the  direction  of  their 
fibres.  In  closing  tiie  wound,  the  muscles  fall  together  and 
form  a  "  gridiron  "  arrangement  of  scars. 

Those  ])rocesses  may  be  carried  out  under  local  au.esthesia, 
if  a  general  aniesthetic  is  feared,  as  in  cases  of  persistent 
vomiting  from  intestinal  obstructicm ;  but  manipulations  of 
the  deei)est  (subperitoneal)  layers  are  extremely  painful,  and  a 
whiff  of  etlier  should  be  given  to  cause  temporary  analgesia 
during  the  opening  or  closure  of  this  part. 

/n  closiii;/  ahdominal  wounds  the  peritoneum  should  always 
be  i)icked  up  with  forceps  and  sutured  se})arately  (or  at  least 
along  with  the  transversalis  fascia  only),  in  order  to  prevent 
it  from  forming  a  funnel,  and  so  encouraging  development  of 
a  hernia.  The  aponeurotic  layers  (such  as  the  sheaths  of  the 
rectus,  the  aponeurosis  of  the  external  oblique,  and  the  conjoined 
tendons)  should  be  sutured  with  strong  material  which  is  not 
absorbed  for  at  least  three  weeks  (thick  chromic  gut,  reindeer 
tendon,  or  silk).  The  muscles  may  be  sutured  with  catgut 
to  give  them  a  "set"  and  prevent  their  being  separated  during 
the  healing  process  ;  but  the  sutures  must  "be  lightly  tied,  or 
they  will  obstruct  the  vascular  supply  of  the  edges,  and  give 
rise  to  atrophy.  The  skin  may  be  closed  with  silk-wornt  or 
chromic  gut;  and  in  all  cases  where  there  is  a  thick  layer  of 
fat,  a  running  stitch  should  be  buried  in  it,  to  prevent  the 
formation  of  "dead  spaces." 

After-treatment  in  general  is  discussed  on  page  83.  In 
abdominal  cases  the  patient  should  be  kept  in  a  quiet  and 
darkened  room  till  the  effects  of  the  aiuesthesia  ])ass  ott'.  Paiu 
if  excessive,  may  be  subdued  by  morphine  or  hvoscine.  Local 
pain  from  dragging  on  the  stitches  (due  to^  vomiting  and 
retching)  may  be  controlled  by  a  firm  bandage  oi-  bindei-,  or 
by  strij)s  of  plaster.  Vomiting,  too,  is  often  relieved  bv  -  iv'in.' 
sips  of  hot  water,  which  probably  acts  by  diluting  the  chfoi-oforin 
or  ether  excreted  into  the  stomach,  and  removing  it  on  ])ein<»' 
expelled.  In  operations  on  the  stomach  or  intestines,  especially 
the  former,  no  food  should  be  given  by  the  mouth  for  three 
days,  in  order  to  avoid  exciting  the  secretion  of  digestive 
juices,  and  so  damaging  the  suture  lines.     An  exception  to 
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this  rule  is  uuidc  in  cases  of  gastrosLomy  ])erfonn£d  fur 
iiumiiient  starvation,  and  in  ])aticnts  wlio  are  very  emaciated 
and  weak.  Enemas  of  pcptonised  milk  (two  ounces,  t 
two  ounces  of  saline)  arc  the  most  useful  for  rectal  alimentation, 
'i'hirst  may  ho  diminished  by  large  enemas  of  saline  (ten  to 
twenty  ounces),  which  are  usually  retained  if  injected  slowly 
enough.  In  operations  which  do  not  involve  the  alimentary 
canai  fluid  diet  may  be  given  the  second  day.  This  shf)uld 
not  be  continued  too  long,  as  the  abeyance  of  salivary  secretion 
thus  induced  tends  to  encourage  parotitis,  etc.  Solid  food, 
therefore,  should  be  conunenced  as  soon  as  possible.  In  cases 
of  peritonitis  or  intestinal  obstruction  the  diet  must  be  entirely 
tluitl.  i'atients  are  often  unable  to  pass  urine  for  a  day  or 
two  after  operation,  and  it  should  be  drawn  off  thrice  daily. 
There  is  often  an  accunudation  of  gas  in  the  lower  bowel  :  and 
if  this  causes  distress,  a  tube  may  be  introduced  into  tiie 
anus,  and  left  for  an  hour  or  two  to  drain  oti"  the  tlatus.  The 
bowels  should  be  moved  in  six  or  seven  days  by  a  glycei'ine 
sup])ository  or  an  enema,  and  should  be  kept  regularly  opened 
by  laxatives.  The  stitches  need  not  be  removed  for  three 
weeks  ;  and  the  patient  should  be  kept  in  bed  for  at  least  that 
time,  to  enable  the  dec]j  tissues  to  become  firmly  united.  Jn 
certain  cases,  es])ecially  after  gastro-enterostomy,  where  position 
is  of  importance  for  good  functional  results,  the  patient  may 
be  propped  up  with  i)iilows.  This  is  of  use  also  in  threatened 
congestion  of  the  lungs. 

Complications  of  Laparotomy. 

(I)  ;S7/oc/i;  is  very  conmion,  and  is  increased  by  i)rolonged 
narcosis,  chilling  of  the  body,  and  exposure  of  the  abdominal 
contents  to  cold  or  to  irritant  fluids. 

(•J)  ]JfemorrlM(j(',  (a)  react ioaari/,  from  slipping  of  ligatures, 
or  dilatation  of  previously  closed  vessels  ;  (6)  sero)i(lnrj/,  after 
onset  of  infection  ;  (c)  (jastric  or  intestinal  exmlatiun,  appearing 
as  brownish  vomit,  or  tarry  motions,  and  due  probably  to 
thrombosis  of  veins;  this  may  occur  even  if  the  alimentary 
canal  is  not  injured. 

(3)  Peritonitis,  commencing  with  rising  temperature,  dry 
skin,  and,  especially,  increasing  pidse-rate.  Slight  pyrexia, 
falling  after  24  hours  or  so,  and  unaccompanied  with  rapid 
jnilse,  is  common  after  most  laparotomies. 

(4)  Fneumonia,  or  hroncho- pneumonia,  is  more  common 
after  abdominal  operations  than  others,  except  those  on  the 
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rcs))irafcory  tract.  Jt  iiuiy  1)C  due  to  iispimtioii  of  Bcptic 
particles,  or  to  diniiuishod  movements  of  the  tliorux  on 
account  of  abdominal  pain,  or  to  pulmonary  embolism. 

(5)  Intestinal  ohxtnidion  [ileus),  due  to  peritonitis,  or  to 
adhesions  or  displacements  with  kinking  of  the  ])o\vel.  Mild 
atony  usually  appears  after  laparotomy,  but  generally  passes 
off  in  a  day  or  two. 

(G)  S/i/ijxinif/on  of  (he  alKlomirial  wound,  which  ultimatel}' 
may  lead  to  a  weakened  cicatrix,  and  the  formation  of  u 
ventral  hernia. 

PERITONEUM. 

The  peritoneum  is  a  very  elastic  connective  tissue  membrane, 
covered  on  its  inner  surface  with  a  layer  of  epithelial  cells, 
communicating  intimately  with  the  lymphatic  system  ;  tlie 
lymphatics   are    s})ecially  numerous   on   tlie  diaphragmatic 
surface,  from  which  they  run  to  tlie  thoracic  duct.  Absorp- 
tion, therefore,  takes  place  very  rapidly  from  the  peritoneal 
cavity,  and  in  this  way  a  considerable  amount  of  toxic  or 
even  of  infective  material  can  be  dealt  with.     The  parietal 
j)eritoneum   is   extremely  sensitive  to  pain,  being  supplied 
by  the  branches  of  the  abdominal  nerves,  which"  break  up 
into  numerous  end-organs  in  the  subperitoneal  tissue.  The 
visceral    layers,  on    the  other   hand, — on   the  mesenteries 
and   omentum,   the  stomach   and   intestines,   the  kidneys, 
gall-bladder,  and  anterior  surface  of  the  liver,  and  the  serous 
surface  of  the   bladder,  —  being  supplied    entirely  by  the 
sympathetic  nerves,  are  wholly  insensible  to  pain,  touch,  heat 
or  cold  ;  and  the  acutely  inflamed  membrane  is  as  insensitive 
as  the  healthy.    Pain,  therefore,  is  only  felt  when  the  posterior 
wall  is  dragged  on  by  the  mesent(!ry,  or  when  inflammation  is 
set  up,  either  in  the  retroperitoneal  lymphatics  and  glands,  or 
by  direct  contact  of  an  inflamed  viscus  with  the  abdominal 
wall  ( Lennander).    Any  two  layers  of  peritoneum,  if  sufticiently 
irritated  by  mechanical  agencies,  exjjosurc  to  cold  or  dry  aii-, 
antise[)tics,  or  toxic  exudations,  become  rapidly  agglutinated 
together,    and    very    soon    connected    by    fully"  developed 
cicatricial   tissue.     Movements   of    the   intestines   dra^  on 
those  adhesions,  and  they  fre(]uently  become  drawn  out'^into 
flbrous  cords,  and  sometimes  entirely  disaj)pcar  by  al)sorption. 
Injuries  of  the  peritoneum  alone  are  rare,  but  the  visceral 
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layers  may  be  stripped  off  or  torn  in  crushes  of  the  bowel 
(especiallv  if  previously  damag-ed  by  inflammation  or  con- 
gestion). "  There  is  little  or  no  sign  of  disturbance,  and  the 
rent  closes  quickly  if  not  infected.  Tears  of  tlic  mesentery 
may  lead  to  internal  liernias. 

Peritonitis    arises,    apart    from    traumatic    causes,  from 
infection  through  an  external  wound,  or  (in  women)  through 
the  Fallopian  tube,  or  from  rupture  of  an  abscess ;  or  more 
commonly  by  extravasation  of  the  contents  of  the  alimentary 
canal,  or*^by  simple  exudation  if  any  part  of  it  is  strangulated 
or  acutely" inflamed.    The  most  common  direct  agent  is  the 
bacillus  coli,  which  is  found  in  nearly  all  cases  of  perforative 
peritonitis,   with   or  without   streptococci   or  staphylococci 
in    addition,    and    sometimes    other   organisms    whicii  are 
probably  accidentally  present.    In  pelvic  peritonitis  following 
puerperal  sepsis,  streptococci  are  often  found  in  pure  culture  ; 
and  gonococci  are  sometimes  found  when  it  follows  gonorrhcva 
in   the   female.     In   rare  cases    of    hfematogenous  origin, 
especially  in  children,  pneumococci  alone  may  be  found.  The 
immediate   results   of   a   localised  and   mild   infection  are 
rapid  absorption  of  the  products,  hyperemia,  and  adhesion  of 
contiguous  surfaces.     If  tlic  process  continues  pus  becomes 
formed,  and  an  abscess  develops  between  the  surfaces,  bnt  shut 
off  by  the  surrounding  adhesions  from  the  general  peritoneal 
cavity.    Should  the  inflammation  be  more  violent,  or  a  bowel 
wall  l)urst,  the  poisonous  material  is  distributed  over  all  the 
surfaces  and  into  all  the  crevices  of  the  peritoneal  cavity,  partly 
by  gravitation  and  partly  by  ])eristaltic  movements  of  the 
bowel ;  and  generalM  2^eritonitis  is  the  result.    Mild  irritation 
causes  increased  effusion  of  ])critoneal  fluid  ;  but  severe  irrita- 
tion quickly  interferes  with  normal  secretion,  and  the  surfaces 
become  covered  with  fil>rinous  flakes,  which  diminisli  their 
power  of  absorption  ;  while  highly  virulent  material  is  soine- 
times  absorbed  in  such  quantities  that  death  results  before 
any  reactive  exudation  can  take  place. 

Symptoms, — General  peritonitis  usually  commences  with 
cliill  and  nausea.  Pain  comes  on  at  once  with  a  sharp  stab  if 
a  bowel  ruptures  ;  but  less  suddenly  if  a  localised  abscess 
discharges  into  the  general  peritoneal  cavity.  It  is  sometimes 
so  severe  as  to  cause  profound  shock  ;  and  it  is  ])artly  from 
this  circumstance  that  opium,  by  diminishing  it,  relieves  the 
depressing  symptoms,  and  so  gives  rise  to  fallacious  signs  of 
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improvemcut.  The  pain  is  generally  referred  to  a  i)ointa  little 
above  the  umbilicus  ("pit  of  the  stomach");  if  the  irritation 
starts  from  the  stomach  or  appendix  it  may  be  referred  to  the 
epigastric  or  iliac  regions ;  but  such  localisation  is  inconstant 
and  often  decej^tive.  I'alpation  elicits  or  aggravates  the 
pain  ;  and,  in  order  to  diminish  movements  of  the  belly, 
I'espiration  is  shallow  and  chiefly  costal,  and  the  abdominal 
riiuscles  are  held  rigid  ;  while  the  knees  are  bent  in  order  to 
try  and  relax  the  walls  and  so  relieve  internal  tension.  The 
face  is  anxious-looking,  pinched,  and  often  cyanosed  ;  the  eyes 
are  sunken,  and  the  cheeks  flushed.  The  tongue  is  coated, 
and  the  bowels  are  constipated  and  distended  with  gas 
(yti/Dipaniics)  horn  reflex  paralysis;  there  is  strong  aversion  to 
food,  but  great  thirst.  The  skin  is  dry,  and  the  urine  scanty  ; 
the  bladder  also  is  sometimes  irritable,  and  micturition  is  then 
either  painful  or  impossible.  The  pulse  is  weak  and  thready, 
and  always  ra{)id  ;  it  increases  in  rate  as  the  conditions  get 
worse ;  and  being  less  influenced  by  drugs  and  external 
agencies,  is  one  of  the  more  reliable  indicators  of  the  progress 
of  the  disease.  The  temperature  is  high  with  localised  abscess  ; 
l)ut  with  diflused  suppuration  or  severe  poisoning  from  rupture 
of  a  viscus,  it  is  subnormal.  Leucocytosis  is  not  usually  present 
except  when  pus  is  forming,  and  its  absence  is  no  indication  of 
a  favourable  case.  Paralysis  of  the  bowels  gives  rise  also  to 
persistent  vomiting  with  nausea ;  the  vomit  being  at  first  the 
stomach  contents,  later  bile,  and  sour  or  io\\\  brownish  fluid, 
and  lastly  feculent  material  regurgitated  from  the  intestine. 
Til  is  is  often  accompanied  by  distressing  hiccup.  The  mind  is 
unimpaired,  until  toxic  absorption  gives  rise  to  muttering 
delirium.  Locally,  diffused  exudation  is  revealed  by  dulness 
in  the  flanks,  shifting  as  the  position  of  the  patient  is  changed. 

Diagnosis. — The  pain,  collapse,  and  vomiting  occurring  in 
peritonitis  may  be  sinmlated  by  other  diseases  :  (a)  nrannia,  in 
which  the  cerebral  symptoms  are  more  prominent,  the  urine  is 
usually  suppressed,  and  always  contains  albumen  :  {h)  acnte 
mUritisi  (or  diseases  complicated  by  it),  in  which  diarrha>a  is 
more  frequent,  rapid  pulse  less  common,  and  abdominal  rigiditv 
usually  absent;  (c)  passage  of  a  c'a/c?i^ws  along  the  bile-ducts,  or 
the  ureters,  the  pain  being  more  intense  over  the  stone,  beginning 
suddenly,  and  ceasing  as  abruptly  if  the  stone  escapes,  and 
unaccomi)anicd  by  distension  of  the  bowels  or  general  tenderness 
on  pressure  ;   {(I)  contusions  of  the  abdomen  ;   (e)  internal 
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IrpniorrliH'ie  ;  and  especially  (/")  mteatinal  ofiStruction  before  the 
onset  or  [)entonitis,  in  which  the  area  of  tenderness  is  confined 
to  the  point  of  obstruction,  the  rigidity  of  the  muscles  is  less, 
and  cramp-like  spasms  come  on  spontaneously,  often  accom- 
])anied  by  iruruling  and  visible  peristaltic  contractions. 

Prognosis. — Diti'use  se[)tic  peritonitis  is  generally  fatal  once 
it  is  fully  established  ;  though  in  rare  cases  it  takes  on  a  more 
chronic  form,  and  may  be  cured  by  dealing  with  the  separate 
abscesses.  In  perforative  cases,  if  operation  is  jjerformed 
within  a  few  hours,  and  provided  the  etl'usion  material  is  not 
too  virulent,  and  more  especially  if  the  hollow  viscera  are 
nearly  empty,  prognosis  is  more  favourable. 

Trea,tment. —JE.ipectant :  in  the  early  stages  before  there  is 
clear  evidence  whetiier  the  inflammation  is  difiuse  or  localised, 
the  patient  should  be  kept  lying  perfectly  still  on  his  l)ack. 
in  cases  of  threatened  peritonitis,  in  which  no  definite 
symptoms  have  been  established,  and  where  the  patient  is  not 
ejecting  everything  from  the  stomach,  an  attack  may  some- 
times be  warded  off"  ])y  administering  drachm  doses  of 
magnesium  sulpliate  every  hour,  to  induce  watery  motions, 
and  so  deplete  the  intestinal  and  peritoneal  vessels.  Feeding 
should  be  entirely  by  the  rectum ;  and  the  distressing 
tliirst  may  be  relieved  with  enemas  (8-16  ounces),  or 
subcutaneous  infusions  of  saline  solution,  or  with  sips  of 
very  hot  water  or  chips  of  ice  if  they  do  not  induce 
sickness.  Dilatation  of  the  stomach  and  vomiting  may  some- 
times be  relieved  by  washing  out  the  stomach.  Ether,  oil  (jf 
cami)hor,  or  strychnine  may  Ije  given  hypodermically  as 
stimulating  agents.  Pain  is  alleviated  slightly  by  warm 
fomentations  or  ice-bags  ;  if  a  hypnotic  is  required  morphine 
should  be  used  by  hypodermic  injection.  Improvements 
following  morphine,  however,  are  very  fallacious  and  usually 
temporary  ;  therefore  the  dose  should  not  be  repeated  until  the 
effects  of  the  first  one  have  passed  off,  and  the  condition  has 
been  noted.  Nevertheless,  there  is  no  object  in  withholding 
such  a  specific  for  severe  pain,  o)ice  dUufnosis  is  made  of  a  con- 
dition undergoing  spontaneous  improvement,  or  requiring 
operation.  Morphine  is  sometimes  of  use  also  to  control 
jicristalsis,  and  so  diminish  the  spread  of  infection ;  but  it  also 
diminishes  the  powers  of  al)sorption  of  the  peritoneum. 

Ojifo-alive  :  when  the  inflammation  is  obviously  difiuse,  the 
only  hope  of  successful  treatment  is  by  opening  the  abdomen ; 
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closing  any  porfonitiun,  relieving  strungulation,  und  removing 
any  gitngrenous  bowel  ;  liusliing  out  the  cavity  witii  large 
([uantities  of  hot  saline  solution  until  the  lluid  returns  clear, 
and  draining  the  cavity  through  large  tubes  in  the  original 
wound,  or  if  desired  in  oj)enings  made  in  the  iliac  regions.  Jf 
the  bowels  are  greatly  distended  they  may  be  drawn  out  and 
j)unctured  or  evacuated  by  I'aul's  tubes.  When  tlie  infection  is 
due  to  strei)toccoci,  anti-streptococcic  serum  should  l)e  injected. 
If  the  patient  survives,  tlie  process  may  become  more  chronic 
and  the  supi)uration  localised  into  separate  abscesses. 

It  should  be  remembered  that  drainage  in  this  Avay,  either 
for  sui)puration  or  any  other  exudation,  has  only  a  temporary 
value,  as  adhesions  develop  rapidly  between  the  coils  of  bowel 
round  any  foreign  bod}',  so  that  the  actual  cavities  drained  by  a 
tube  soon  become  very  small,  and  the  orifices  of  the  tube  blocked. 
If  the  tube  is  inserted  in  a  deep  part  where  the  discharge 
cainiot  flow  out  by  gravity,  it  must  be  filled  with  strips  of 
gauze,  fre(juently  renewed,  in  order  to  obtain  capillary  drainage. 

Localised  peritonitis  arises  from  infection  originally  of  a 
mild  character,  or  such  as  results  from  gradual  leakage  through 
a  minute  opening  in  the  bowel ;  or  by  attenuation  of  a  virulent 
infection,  and  limitation  of  the  process  by  adhesions.  The 
most  common  forms  arc  2^eriti/phiuii<,  due  to  disease  of  the 
appendix  ;  ;je/f  ic  peritonitis  in  women,  from  disease  of  the 
genital  organs;  mbkepatic  abscess,  following  inflammation  of  the 
gall-bladder  ;  suhphrmic  and  others,  from  leakage  of  a  gastric 
ulcer;  and  abscess  in  the  lesser  omentum,  from  pancreatitis,  or 
ulcer  in  the  ])osterior  wall  of  the  stomach. 

The  symptoms  often  begin  as  those  of  general  peritonitis ; 
but  after  a  time,  if  an  abscess  forms,  or  if  a  difluse  case 
becomes  localised,  the  signs  become  altered,  and  in  general 
take  on  more  of  the  characters  of  acute  suppuration,  with  pain 
and  tenderness  at  the  site  of  the  abscess,  dulness  on  percussion, 
and  rigidity  of  the  nniscles  overlying  the  part.  The  abscess 
may  burst  into  the  general  peritoiieal  cavity,  and  then  set  up 
diH'use  peritonitis,  or  into  the  bowel,  bladder,  or  vagina,  or 
(exceptionally)  through  the  skin,  with  relief  of  symptonis,  and 
sometimes  spontaneous  cure.  ' 

Treatment.— The  abscess,  wiierever  it  forms,  nuist  be 
opened  and  drained.  Care  must  be  taken  not  to  break  down 
protective  adhesions ;  and  if  the  general  peritoneum  has  to  be 
traversed  to  reach  the  abscess,  it  nuist  be  packed  round  with 
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gauze  compresses.  These  should  be  free  from  loose  threads  at 
their  edges,  and  have  a  tape  attached  to  them  for  hanging  out 
of  ti)e  wound,  to  obviate  their  being  lost  in  the  abdomen 
(an  accident  which  .otherwise  can  easily  occur) ;  and,  for  this 
purpose  at  leaist,  they  should  be  moistened  with  saline,  in 
order  to  prevent  virulent  Huid  from  soaking  through. 

I)eei)-ly;ing  abscesses  cannot  be  properly  drained  l)y  tubes 
alone.    In' most  cases  it  is  better  to  fill  the  cavity  with  sterile 
or  antiseptic  gauze,  in  the  middle  of  wdiich  a  tube  may  l;e 
inserted  to  allow  of  escape  of  any  Huid  in  excess  of  the  capacity 
of  the  tampon.    As  strips  of  gauze  readily  stick  to  the  bowel 
surface  by  penetration  of  granulations,  tiieir  removal  causes 
bleeding.    To  prevent  this  Mil-ulic\s  method  of  drainage  is 
often  used.    A  large  square  napkin  of  gauze  with  a  thread 
attached  to  its  middle  is  picked  up  with  a  forceps  at  this  point, 
and  invaginated  to  form  a  pouch  with  the  string  in  the  inside. 
It  is  inserted  into  the  deptlis  of  the  cavity,  and  strips  of  gauze 
arc  then  packed  inside  it  in  all  directions.    From  the  pouch 
they  may  easily  be  removed  and  renewed,  as  they  are  nut  in 
direct  contact  with  the  abscess  walls.     The  pouch  itself  is 
withdrawn  after  a  few  days  by'  pulling  on  the  string,  which 
turns  it  inside  out  from  the  bottom.    Such  pouches  may  be 
made  also  of  Jientun'ft  "protective"  {i.e.  muslin  soaked  in 
gelatine  and  treated  with  mercuric  chloride,  in  order  to  make 
it  ])artially  insoluble) ;  those  made  of  oiled  silk  do  not  admit 
of  free  enough  drainage.    If  there  are  clear  grounds  for  sus- 
pecting that  a  second  abscess  is  lying  deeper,  the  first  must 
be  emptied,  wiped  out,  and  packed  round  with  gauze,  when 
adhesions  may  be  broken  down  in  the  direction  of  the  supposed 
abscess.    When  there  is  a  doubt  of  its  presence  it  should,  if 
possible,  be  approached  through  another  skin  incision,  which 
can  be  closed  if  no  abscess  is  found,  without  the  general 
peritoneum  being  infected.    In  most  cases  of  doubt  it  is  Avisc 
to  await  symptoms  of  continued  fever,  etc.  before  making  a 
further  search,    'i'he  wound  should  be  kept  freely  open,  but 
the  ends  may  be  sutured  to  avoid  prolapse  of  the  viscera  ;  and 
secondary  sutures  may  be  inserted,  for  closing  the  wound  as  it 
fills  u])  with  granulations. 

Subphrenic  abscess  is  sn})puration  localised  under  the  arch 
of  the  diaphragm,  and  sin; t  off  from  the  general  peritoneum  by 
adhesions  of  omentum  and  colon.  It  arises  most  frequently 
after  leakage  from  ulcers  of  the  stomach,  but  also  from  those 
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of  the  colon  (and  iu  these  eases  it  often  contains  gas) ;  or  from 
rupture  of  a  suppurating  gall-bladder  or  a  splenic  or  hepatic 
abscess.  Less  commonly,  it  is  due  to  extension  of  a  perityph- 
litic  or  perinephritic  abscess  ;  and  even  of  pleural  or  mediastinal 
suppuration. 

The  symptoms  may  be  at  first  very  indefinite,  but  there  are 
constitutional  signs  of  deep  suppuration.  The  liver  i^s  displaced 
downwards,  and  the  diaphragm  upwards  ;  these  displacements, 
however,  are  not  always  evident  clinicall3^  There  is  often  some 
inilammation  of  the  pleura,  or  even  of  the  lungs,  cither  from 
extension  of  suppuration  or  from  lymphatic  absorption. 

Diagnosis,  from  abscess  in  the  liver,  or  in  the  lesser  omental 
sac,  and  from  empyema,  and  basal  pleuro-pneumonia. 

Treatment. — If  the  abscess  points  well  forwards  it  should 
be  opened  under  the  costal  margin.  If  it  is  situated  more  to 
the  back,  and  especially  if  suppurating  pleurisy  is  diagnosed 
to  be  present  in  addition,  it  should  be  opened  through  a  trans- 
jtlcural  uivUlon.  A  piece  of  the  9th  or  10th,  or  both,  ribs,  is 
excised  ;  and  if  there  is  pus  in  the  chest,  it  is  of  course  drained. 
Otherwise,  if  the  two  serous  layers  of  the  pleura  are  not 
adherent,  they  are  made  so  by  stitching  the  diaphragmatic 
laver  to  the  edge  of  the  wound  with  a  circular  suture.  If  this 
is  impossil)le,  the  edges  of  the  wound  are  packed  round  with 
compresses,  and  the  opening  into  the  diaphmgm  made  in  the 
middle.  The  edges  of  the  diaphragmatic  opening  also  are 
sewed  to  the  external  wound.  The  cavity  is  drained  by  tubes, 
and  if  necessary  a  coiuiter-opening  is  made  posteriorly. 

Perigastric  abscess  (or  abscess  in  the  lesser  omental  mv)  arises 
eitiier  secondarily  to  abscess  of  the  pancreas,  or  from  an  ulcer 
on  the  posterior  wall  of  the  stomach.  It  may  be  opened  by 
an  incision  in  front,  with  precautionary  suture  of  the  omentum 
to  tlie  abdominal  wound  ;  or  througli  an  incision  behind,  in  the 
costo- vertebral  angle. 

Chronic  peritonitis  occurs  in  two  forms,  e.ruddflve  and 
adhesive.  In  the  first  there  is  an  increase  of  the  peritoneal 
fluid,  which  distends  the  abdomen,  and  may  cause  pressure 
symptoms  on  the  viscera.  Apart  from  tuberculosis  the  cause 
is  uncertain  ;  but  it  has  been  attributed  to  injury  and  exposure 
to  cold.  Prof/nosis  on  the  whole  is  good.  It  is  treated  generally 
by  the  physician  with  mercurial  or  other  inunctions ;  and 
onlv  if  there  is  oppression  is  it  necessary  to  remove  the  excess 
of  fluid. 


382 


T-rAND?,OOK  OF  STTRGERY 


The  adhesive  form  occurs  either  by  the  subsidence  of  an 
acute  attack,  or  as  a  secondary  manifestation  of  obscure 
inlhimmation  of  the  abdominal  organs.  The  st/mptomx  vary 
with  the  situation  and  extent  of  the  disease.  Adhesions  on 
the  alimentary  canal  produce  colicky  pain,  and  a  certain 
amount  of  obstruction,  which  may  at  any  moment  become 
acute  and  cause  strangulation.  In  the  pelvis  tliey  may 
cause  displa'jements  and  functional  disturbances  of  the  pelvic 
organs.  Treat inent  :  though  many  adhesions  atrophy  and 
may  completely  disappear  in  time,  surgical  interference  is 
sometimes  called  for  to  relieve  pain  or  obstructions. 

Sometimes  laparotomy  has  been  performed  for  tumours  of 
doubtful  origin,  and,  on  ojjcning  the  abdomen,  large  vutsses  of 
infliDumatory  material  liavc  been  found,  which  have  the  appear- 
ance of  cancerous  growths.  Although  not  excised,  these  also 
may  disappear  in  time  after  the  operation  ;  and  from  this  fact, 
it  is  pro))able  that  some  of  the  cases  recorded  of  spontaneous 
cure  of  cancer  have  been  really  of  this  simple  nature. 

Tuberculosis  {tubercular  ]H'ritonitis)  occurs  either  as  part  of 
a  general  (miliary)  dissemination,  or  as  a  tubercular  infection 
confined  chiefly  to  the  peritoneum  ;  it  is  common  in  children. 
Tt  is  rarely  met  with  as  a  primary  affection,  but  is  usually 
y)receded  by  tuberculosis  of  the  mesenteric  lym])liatics,  following 
infection  through  the  intestines,  or  still  more  commonly  the 
lungs,  with  or  without  actual  lesions  of  those  organs.  Clini- 
cally it  is  recognised  in  three  forms:  (1)  exudative^  in  which 
there  is  an  abundant  secretion  of  serous  fluid  ;  (2)  adkenivc, 
in  which  there  are  numerous  fibrous  adhesions,  and  nodular 
tumours  in  the  omentum  and  mesentery ;  and  (3)  ulcerative, 
in  which  the  abdomen  is  crowded  with  p\n"ulent  and  caseous 
masses,  formed  by  bi'eaking  down  of  glands  and  ulcers,  and 
sometimes  complicated  with  communications  l)etween  the 
adjacent  loops  of  bowel. 

Symptoms. — The  chief  are  progressive  cachexia  and 
wasting,  f.ocal  symptoms  are  often  slight,  but  there  may 
be  vomiting  and  pains  from  adhesions,  with  alternating 
constipation  and  diarrhoea,  and  embarrassment  of  the  circu- 
lation from  pressure  of  the  excessive  fluid.  Examination  of 
the  abdomen  shows,  in  (1),  distension  with  free  fluid,  some- 
times so  great  that  the  skin  is  stretched  and  glazed  ;  occasion- 
ally the  fluid  is  localised  by  adhesions  ;  in  (2),  liard  or  soft 
movable    lumps  scattered    throughout   the   depths   of  the 
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abdominal  organs  {/.(\  enlarged  glands  and  tubercnlai-  nodules 
— "  tabes  memiterica  ") ;  and  in  (3),  immovable  doughy  masses 
with  areas  of  fluctuation,  and  usually  accompanieil  by  fever. 
Tuberculosis  around  the  vermiform  appendix,  or  Fallopian  tubes, 
may  give  rise  to  symptoms  and  ap[)carances  of  simple  peri- 
typhlitis or  parametritis.  If  tubercular  ulcers  of  the  bowel 
give  way,  the  result  is  generally  acute  perforative  peritonitis. 

Diagnosis.— The  first  form,  from  simple  ascites,  or  that  due 
to  malignant  disease,  and  from  cysts  ;  the  second,  from  simple 
and  malignant  tumours,  from  appendicitis  or  parametritis,  and 
from  various  sorts  of  intestinal  obstruction  ;  the  third,  from 
wasting  diseases  complicated  with  accumulation  of  fa'cal  masses 
in  the  bowels. 

Treatment  as  a  rule  is  undertaken  bv  the  physician.  The 
serous  form,  however,  is  very  amenable  to  surgical  treatment. 
The  abdomen  is  opened,  the  fluid  allowed  to  run  out,  and  the 
wound  closed  without  drainage.    The  fluid  may  reaccumulate 
to  a  certain  extent,  but  it  is  generally  absorbed  again,  at  least 
after  a  second  operation.     The  modus  operandi  is  still  un- 
certain ;  neither  rubbing,  flushing,  nor  application  of  iodoform 
seems  to  give  any  l)etter  results.    Paracentesis  alone,  or  even 
the  injection  of  sterilised  air,  do  not  have  the  good  eflects  of  a 
free  opening  ;  and  possibly  the  beneficial  result  may  be  due 
to  light.    In  the  adhesive  form  simple  laparotomy  has  no 
special  eff"ect  ;  but  adhesions  may  be  divided,  and  isolated 
nodules   extirpated.     Tubercular   appendices  and  Fallopian 
tubes  should  be  removed.    In  the  ulcerative  forms  no  good 
results  ensue,  except  from  the  evacuation  of  purulent  collec- 
tions.    Further,  any  operation  is  dangerous  on  account  of  the 
soft  and  friable  condition  of  tlie  bowel  walls,  and  the  frequency 
of  adhesions  between  them  and  the  abdominal  jiarietes  at  the 
point  of  incision. 

Ascites  is  a  collection  of  fluid  in  the  abdomen  unconnected 
with  inflanmiation.  It  is  due  to  obstruction  of  the  general 
venous  system,  arising  from  cardiac  or  pulmonai-y  disease  ;  or 
of  the  portal  system,  arising  fi-om  thrombosis  or  cirrhosis  of 
the  liver  ;  or  to  general  hydrteniia,  from  renal  disease  or  other 
cachexias.  An  inflammatory  form  of  ascites  arises  from  chronic 
snnple,  or  tubercular  peritonitis ;  and  another  form  in  connec- 
tion_  with  the  presence  of  cystic  or  cancerous  tumours  dis- 
seminated over  tiie  peritoneum. 

Treatment.— AV hen  tlie  fluid  becomes  oppressive  by  its  ex- 
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cess,  it  may  be  tapped  {panicenteds  abdominis),  with  trocar  and 
eauula,  under  the  usual  strict  aseptic  precautions.  The 
favourite  locaHty  is  in  the  linea  alba,  between  the  umbdicus 
and  the  pubes,  the  point  being  chosen  after  examination  by 
percussion  to  show-  that  there  is  no  bowel  adherent  at  tlie  spot. 
A  tine  size  of  trocar  should  be  used,  in  order  to  avoid  drainnig 
the  riuid  too  quickly,  and  so  causing  faintness  ;  and  with  the 
same  object  a  binder  may  be  applied  round  tlie  belly,  and  ^ 
tightened  as  evacuation  progresses. 

0 inentopex I/. —CdHes  of  ascites,  due  to  portal  obstruction, 
may  be  relieved  by  establishing  a  new  avenue  of  venous  return 
by  the  method  of  Morison  and  Tahna ;  in  whicli  the  omentum 
is  attached  to  the  abdominal  parietes  by  suture,  or  more  efti- 
cientlv,  according  to  later  improvements,  by  stripping  up  the 
peritoneum  at  the  left  side  of  tlie  wound,  and  suturmg  the 
omentum  in  the  pocket  so  formed.  'Vhe  immediate  and  remote 
results  are  fairly  good,  and  the  danger  of  the  operation  not 
excessive. 

Tumours. — Simple  tumours, .////yowKf.s-,  lipomas,  and  myxomas, 
sometimes  grow  from  the  subserous  tissues,  especially  at  the 
root  of  the  mesentery,  mesocolon,  or  the  omentum.  I'hey 
cause  svmptoms  by  pressure  or  traction  on  the  neighbouring 
or-mns."  Thev  should  be  excised,  if  damage  to  the  blood- 
vessels supplying  the  overlying  parts  can  be  avoided  without 
difficulty. 

Malignant  disease  of  the  peritoneum  is  rare  as  a  primary 
condition  ;  but  secondary  involvement  is  common  as  a  result 
of  a  tumour  of  one  of  the  abdominal  organs  breaking  down. 
Tt  is  found  as  scattered  nodules  implanted  over  the  whole 
peritoneal  surface,  and  is  generally  accom])anied  by  great 
exudation  of  serous  fluid. 

Treatment.  ^Temporary  relief  may  be  given  by  para- 
centesis ;  but  the  fluid  rapidly  reaccumulates,  and  the  operation 
has  to  be  repeated  at  progressively  shorter  periods,  until  the 
patient  is  carried  oft'  by  exhaustion  due  to  the  cancerous 
cachexia. 

Benign  cysts  of  the  mesentery  and  omentum  comprise  serous-, 
hlood-,  and  chijlous-cysfs,  forming  tense  rounded  tumours  near 
the  umbilicus.  Papil/nmatoKs  ci/sts  may  be  disseminated  over 
the  peritoneum,  from  rupture  of  a  papilliferous  tumour  of  the 
ovary  They  seem  to  hold  an  intermediate  position  between 
simple  and  malignant  tumours,  but  do  not  form  metastatic 
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growths  elsewhere.  Hydatid  cysts  are  apt  to  be  implanted 
over  the  peritoneal  surface  if  a  primary  cyst  of  the  liver 
bursts.  Teratoid  cysts  are  rare,  but  may  occasional!}'  be  met 
with.  Retroperitoneal  cysts  may  be  formed  from  the  remains 
of  the  Wolffian  and  Miil'lerian  ducts. 

Thrombosis  of  mesenteric  veins  occurs  after  injuries 
(bruises  or  constrictions),  or  from  extension  of  inflammatory 
process  from  the  peritoneum,  or  from  embolism.  The  result 
is  infarctive  congestion  and  stagnation  of  a  wedge-shaped 
piece  of  mesentery  and  the  bowel  attached  to  it.  If  the  throm- 
bosis is  complete  and  prolonged  the  bowel  becomes  necrosed. 
In  thrombosis  limited  to  a  narrow  area,  the  chief  danger  is 
from  inward  spread  of  the  [jrocess,  especially  if  the  thrombus 
is  "  infected."  It  may  invade  the  i)ortal  system,  and  lead  to 
infarction  or  sepsis  of  the  liver;  or  the  pulmonary  system, 
setting  up  pneumonia ;  or  it  may  spread  to  the  vessels  of  the 
lower  limb,  and  set  up  phlebitis. 


INTERNAL  ORGANS. 

Injuries  of  the  internal  organs  from  contusions  or  wounds 
give  rise  to  severe  hemorrhage,  or  to  peritonitis,  or  both, 
according  to  the  organ  affected.  The  chief  signs  of  abdominal 
haemorrhage  are  pain  and  shock,  with  some  rigidity  of  the 
abdominal  muscles,  due  partly  to  the  irritation  of  the  blood 
itself,  especially  clots.  The  limbs,  face,  and  tongue  are  cold 
and  joale,  respiration  is  frequent  and  sighing,  and  the  patient 
isjestless  and  anxious.  The  pulse  is  thready  and  rapid  (120  to 
150  per  minute),  and  becomes  progressively  worse.  It  becomes 
slower  and  fuller  after  saline  solution  is  injected  intravenously 
or  infused  ;  but  this  improvement  i^asscs  off,  and  each  succeed- 
ing injection  elicits  less  response.  The  temperature  is  sub- 
normal, but  in  the  absence  of  a  quick  and  thready  ].ulse  this 
is  sometimes  to  be  attributed  to  shock  alone.  The  sio-ns  of 
peritonitis  have  already  been  indicated,  the  most  prominent 
in  these  cases  being  pi-ogressive  tympanites  and  rigidity  of  the 
muscles. 

Rupture  of  mesentery  or  omentum  gives  rise  to  symptoms 
of  internal  luemorrhago,  usually  without  any  localising  sio-ns 
Rupture  o/ stomach  or  intestine— either  from  injury  or  disease 
—causes  sharj)  pain,  proportional  more  or  less  to  the  amount 
and  virulence  of  the  extravasation  ;  and  shock,  due  partly  to  the 
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violence  and  partly  to  lucmorrliage.    There  is  usually  escape 
of  gas,  which  distends  the  abdomen,  and  by  separating  the 
abdominal  wall  from  the  liver  may  a])olish  the  liver  dulness. 
The  general  initial  signs  of  peritonitis  are  present,  and,  if 
operation  is  not  soon  undertaken,  they  become  established. 
Fluid  extravasations  and  exudations  are  evidenced  by  dulness 
on  percussion  in  the  flanks,  increasing  slowly  but  steadily,  and 
shifting  their  level  on  turning  the  patient.    In  injury  to  the 
stomach  wall  there  is  generally  hicmatemesis ;  and  the  pain  is 
localised  chiefly  in  the  epigastrium,  but  often  referred  to  the 
interscap\ilar  region  of  the  back.    In  injuries  of  the  intestines 
the  pain  may  be  general  or  referred  to  the  locality ;  and  there 
is  often  melajna,  but  as  this  only  appears  after  10  to  40  hours, 
it  is  valueless  for  early  diagnosis.    Eupture  of  the  liver  or 
spleen  produces  collapse  and  other  signs  of  hajmorrhage.  The 
right  lobe  of  the  liver  is  more  exposed  to  injury,  hence  the 
blood  usually  gravitates  to  the  right  hypochondriac  and  iliac 
regions;  while  that  from  the  spleen  is  usually  found  in  the 
left  side ;  in  either  case  dulness  may  be  obscured  l)y  fat  or 
tympanites,  or  the  chief  deposit  of  blood  may  be  in  the  pelvis. 
Eupture  of  the  kidney  also  causes  hfcmorrhagc,  often  very 
profuse  ;  the  blood  is  eff'used  into  the  perinephritic  tissue,  and 
a  large  hematoma  is  formed,  covered  with  peritoneum  ;  or  if 
that  layer  is  ruptured,  it  spreads  into  the  general  peritoneal 
cavity,  gravitating  first  into  the  flank  of  the  affected  side.  In 
addition,  urine  is  extravasated  into  the  bloody  effusion,  and 
increases  the  tendency  to  decomposition.  •  Blood  appears  in 
the  urine  in  considerable  quantities,  except  when  the  ureter  or 
pelvis  is  torn  away  from  the  rest  of  the  kidney.    In  injuries  of 
these  parts  of  the  kidney,  too,  the  pain  is  often  severe,  and 
may  be  referred  to  the  back,  loins,  penis,  or  testicle;  while 
injury  of  the  parenchyma  alone  is  usually  painless  (Lennander). 
In  riq^ttire  of  the  bladder  the  i)aticnt  passes  either  a  small 
quantity  of  urine  tinged  with  l)lood,  or  none  at  all,  and  if  a 
catheter  is  inserted  the  bladder  is  foimd  to  be  empty.    This  is 
an  important  sign  when  it  is  known  that  the  patient  has  not 
passed  water  for  some  hours  before.    There  is  also  pain  in  the 
belly  and  dulness  on  percussion,  especially  if  the  })atient  is 
turned  on  one  side;  further,  there  is  usually  injury  to  the 
pelvic  bones  in  addition.    Eupture  of  the  gall-bladder  causes 
sharp  pain  in  the  region  of  the  liver;  and  if  there  is  chole- 
cystitis, peritonitis,  localised  at  first,  comes  on.    If  the  bile  is 
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aseptic  the  iiiHamnuitiou  may  be  a  simple  one,  and  soon 
subside.  ]{ii2:)ture  of  the  gravid  uterus  causes  collapse.  If 
the  foetus  escapes,  it  appears  as  a  mobile  mass  in  the  abdomen  ; 
the  feeling  of  resistance  on  vaginul  palpation  disappears  ;  and 
a  hard  rounded  tumour  is  felt  in  the  pelvis,  produced  by  the 
contracting  uterus,  accompanied  usually  with  labour  pains 
and  discharge  of  blood  from  the  os.  Ritptiire  of  a  tubal 
pregnancy  causes  collapse,  some  pain  in  the  pelvis,  and  other 
signs  of  luemorrhage.  In  both  of  these  the  history  of 
pregnancy  is  important,  but  it  is  not  always  available.  Rup- 
ture of  a  cyst,  if  aseptic,  causes  shock  and  pain  ;  absorption 
from  a  liydatid  cyst  usually  gives  rise  to  urticaria.  Rupture 
(fun  abscess  sets  up  peritonitis. 

Treatment. — The  shock  must  be  treated  first :  if  htcmor- 
rhage  continues,  or  if  rupture  of  a  hollow  viscus  is  suspected, 
the  abdomen  must  be  opened,  and  the  bleeding  stopped,  or  the 
rupture  closed.  In  all  cases  of  doubt  the  rule  is  to  operate 
without  delay.  Saline  infusion  may  be  commenced  at  once  if 
the  patient  is  much  collapsed  ;  and  ether  should  be  used  for 
anajsthesia  in  preference  to  chloroform,  as  being  less  depressing. 
If  there  is  no  indication  of  any  jjarticular  organ  being  injured, 
a  small  exploratory  incision  is  made  near  the  middle  line  below 
the  umbilicus.  If  blood  appears,  with  no  visible  bleeding  point, 
the  wound  may  be  enlarged  with  scissors,  and  the  abdominal 
organs  systematically  examined,  beginning  with  the  omentum, 
bowels,  and  mesentery  immediately  under  the  wound  ;  and  the 
examination  continued  into  the  right  iliac  and  hypochondriac 
regions,  across  the  epigastrium,  and  down  the  other  side.  The 
pelvis  may  be  examined  more  easily  and  thoroughly  by  elevat- 
ing it  with  pillows,  or  by  a  special  arrangement  of  the  table 
{Trendelenlnmfs  position),  so  that  the  bowels  fall  towards  the 
diaphragm.  Perforation  of  the  alimentary  canal  is  evidenced 
usually  by  the  escape  of  gas  or  fluid  with  a  feculent  odour. 

Kuptures  of  the  stomach  must  be  closed  with  Lembert's 
suture.  If  a  rupture  is  not  found  in  the  anterior  surface,  or  if 
a  wound  penetrates  both  walls  of  the  stomach,  the  posterior 
surface  must  be  exposed  and  examined  by  turning  up  the 
omentum  and  transverse  colon,  and  making  an  opening  in  the 
transverse  mesocolon  ;  or  by  making  an  incision  in  the  anterior 
wall,  and  examining  the  posterior  wall  from  the  inside.  Small 
punctures  of  the  intestines  may  be  obliterated  by  a  "purse- 
string  "  suture  ;  but  larger  ones  should  be  sutured  transversely 
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to  the  line  of  the  bowel,  in  order  to  i)revcnt  sul)sequent 
stricture.    If  there  is  much  laceratiou  of  the  bowel,  or  if  the 
mesentery  is  widely  detached,  gangrene  is  apt  to  occur,  and  it 
is  safer  to  resect  the  portion  and  luiite  undamaged  structure 
only.    Fissures  of  the  liver  should  be  closed  by  deep  mattress 
sutures  of  thick  chromic  gut ;  and  to  prevent  their  tearing  out, 
they  may  be  threaded  through  plates  of  magnesium,  which  are 
ultimately  absorbed  {Pxp')-    Otherwise,  woiuids  in  the  liver 
should  be  packed  with  gauze  tampons.    The  sp/ee^i,  on  account 
of  its  extreme  vascularity,  does  not  bear  suture ;   and  if 
lacerated,  it  must  be  excised,  after  ligation  of  its  pedicle. 
When  this  condition  is  diagnosed  before  operation,  the  opening 
may  be  made  in  the  left  side  along  the  margin  of  the  ribs. 
Ruptures  of  the  Jddnei/  should  be  sutured  if  possible  ;  but  if  the 
laceration  is  too  extensive,  or  the  ureter  torn  away,  the  organ 
should  be  excised.    If  the  lesion  is  diagnosed  to  be  entirely  ex- 
traperitoneal, a  lumbar  incision  may  be  made  from  the  middle 
of  the  twelfth  rib,  reaching  downwards  and  forwards  towards 
the  iliac  crest ;  but  a  very  free  exposure  is  necessary  in  these 
cases.     If  there  is  intraperitoneal  haimorrhagc  the  incision 
must  be  made  in  front.    After  such  an  injury  blood-clots  are 
apt  to  accumulate  in  the  bladder,  and  give  rise  to  "  irritation  ; 
if  they  cannot  be  broken  up  with  a  lithotrite  and  evacuated,  it 
may  be  necessary  to  perform  suprapubic  cystotomy.  Extra- 
vasation from  a  ruptured  bladder  may  be  extraperitoneal  only, 
so  the  incision  must  be  made  immediately  above  the  pubes. 
If  urine  escapes  from  the  space  of  Retzius,  careful  note 
must  be  made  of  all  the  circiunstances  to  determine  if  there 
is  intraperitoneal  effusion  as  weU  ;  should  this  be  so,  the  in- 
cision is  carried  into  the  peritoneal  cavity.    In  such  cases 
Trendelenbiu'g's  position  should  not  be  adopted  until  the  urine 
is  sponged  out  of  the  pelvis,  and  the  bowels  packed  off  with 
compresses ;  after  which  the  wound  should  be  well  retracted, 
and  the  pelvis  carefully  inspected.    The  rent  in  the  bladder  is 
sutured  in  two  stages  :  the  first  through  all  the  layers  except 
the  mucous  membrane,  and  the  second  through  tlie  outer 
layers  and  the  peritoneum  by  Lembert's  method.  Sutures 
penetrating  the  mucous  layer  nre  apt  to  become  encrusted  with 
phosphates,  and  shoiild  therefore  be  avoided.    The  external 
wound  should  be  drained  for  some  days.    If  the  bladder  is 
much  lacerated,  the  edge  of  its  opening  should  be  sutured  to 
that  of  the  abdominal  wall,  and  a  large  drainage  tube  inserted. 
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Rupture  of  the  gravid  uterus  may  be  fatal  from  hicuiorrhage 
iu  a  very  short  time  ;  accordingly,  the  aLdpuien  uiust  be  oi^ened 
at  once,  the  fa^tus  extracted,  and  the  uterus  in  most  cases 
extirpated  above  the  vagina,  with  ligation  of  the  vessels  by 
means  of  a  handled  needle.    Small  ruptures  or  wounds  may  be 
sutured  with  stout  chromic  gut ;  but  abortion  usually  results 
in  spite  of  this  treatment.    Jn  ruptured  eHra-utertne  (jedatioiLs 
the  pedicle  (the  tube,  broad  ligament,  etc.)  must  be  clamped 
and  tied,  and  the  lacerated  structures  cut  away.    ]f  the  ovary 
is  involved  as  nnich  of  it  as  possible  must  be  left.    When  there 
are  adhesions  to  the  bowels  tiiey  must  be  sepai-ated ;  and 
if  tlie  surface  continues  to  bleed  it  must  be  tamponed,  and  the 
wound  left  unclosed. 

Examination  of  the  alimentary  canal  is  carried  out  by  :— 
ImjKrtion. — Prominent  dilatation  of  the  stomach  and  colon, 
or  swellings,  may  be  readily  seen  in  the  absence  of  ol)esity  ; 
vermicular  contractions  also  are  sometimes  visible,  and  indica'te 
strong  spasmodic  peristalsis  in  order  to  overcome  some  obstruc- 
tion. 

_  Fal pat  ion.— The  body  should  be  recumbent,  the  shoulders 
raised,  and  the  thighs  bent  on  the  body  to  a  right  angle  in 
order  to  relax  the  muscles,  while  the  joatient  breathes  qiuetly 
and  deeply.  In  some  cases  reflex  rigidity  can  only  be  over- 
come by  general  narcosis. 

Percussion,  either  alone  or  combined  with  ausvultation,  is 
useful  for  making  out  the  limits  of  hollow  and  solid  organs 
where  they  come  in  contact.  It  should  be  carried  out  lightly, 
and  tile  residts  marked  on  the  skin  with  a  pencil.  The 
stomach  may  be  examined  in  this  way,  first  empty,  then  tilled 
with  water  through  a  soft  tube,  and  then  dilated  with  air. 
This  latter  method  should  be  performed  by  injecting  air  with 
a  hand-bellows  ;  effervescing  fluids  are  not  sufficiently  under 
control,  an;!  may  do  damage.  In  the  same  way  the  rectum 
and  part  of  the  colon  may  be  examined,  but  less  information  is 
gained  by  this  means  than  in  the  case  of  the  stomach. 

Slphonn;/e  of  the  stomach  is  now  always  used  in  place  of  the 
stomach  pump  for  examinations  of  the  gastric  contents.  Vox 
accurate  examination  the  stomach  should  be  ffrst  washed  out 
with  [)]ain  water ;  a  test  meal  of  tea  and  bread  and  butter  is 
given,  and  removed  with  the  siphon  after  1,  2,  4,  or  12  hours 
f()r  observation  of  the  progress  of  digestion  and  of  the  presence 
of  free  hydrochloric  acid. 
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X-rayx  arc  useful  to  reveal  ()})aque  foreign  bodies,  or  the  out- 
lines of  the  stomach  when  tlistendcd  with  a  solution  of  bismuth. 

G' astroscopes  and  idaphanoscopes,  for  examination  of  the 
stomach,  have  as  yet  little  value.  Proctoscopes,  for  direct 
viewing  of  the  rectum  and  part  of  the  sigmoid,  arc  very  useful. 

Operations  on  the  Alimentary  Canal  in  General. 

Preparation.  ^  'IMie  stomach  should,  if  possible,  l)c  emptied  by 
the  siphon  and  washed  out  before  all  oj)erations  on  the  viscus,  in 
order  to  diminish  the  risk  of  contaminating  the  peritoneum  with 
its  contents  which  arc  always  "  se])tic."  For  the  same  reason 
the  lower  bowel  should  be  cm])tied  by  repeated  enemas  and 
laxatives,  'riie  small  intestine  may  sometimes  be  emptied  by 
saline  purges;  this  is  impossil>le,  however,  in  cases  of  obstruc- 
tion, if,  therefore,  there  is  much  distension,  the  gas  and  foul 
contents  should  be  allowed  to  escape  by  enterotomy.  The 
coil  of  bowel  is  brought  well  out  of  the  wuund  and  surrounded 
with  compresses  ;  an  incision  is  made  into  it  longitudinally, 
and  the  foul  matter  allowed  to  flow  into  a  large  compress. 
When  suflicient  relief  is  attained  the  wound  is  sutured  by 
Lembert's  method.  It  is  often  tedious  waiting  for  complete 
relief,  and  for  this  reason,  and  more  especially  for  the  preven- 
tion of  soiling  the  wound  or  peritoneum,  Paul's  tube  (a  curved 
glass  tube  with  a  flange  at  each  end)  is  inserted  into  a  small 
opening  in  the  bowel,  and  fixed  there  by  a  circular  suture.  1'he 
gas  and  fluid  escape  through  a  thin  rubber  tube  attached  to  the 
other  end,  and  flow  into  a  pail  during  the  operation  ;  on  the 
completion  of  which  the  tube  is  removed,  and  the  oj)ening 
into  the  bowel  closed. 

Sutures  of  the  stomach  or  intestine  should  always  be  made 
in  two  layers  ;  the  first  including  the  nnicous  membrane,  and 
the  secon^d  the  peritoneum  and  muscular  layer  only.  If  the 
mucous  membrane  is  not  sutured  the  edges  are  apt  to  retract, 
and  infective  material  from  the  lumen  may  penetrate  its  walls, 
and  there  set  up  inflammation  and  gangrene,  leading  to  perfora- 
tion or  h&emorrhage,  or  more  commonly  to  thrombosis  of  the 
mesenteric  vessels,  and  possibly  giving  rise  to  embolic  inflam- 
mation elsewhere  {('jj.  in  the  lungs).  The  outer  (peritoneal) 
surfaces  must  be  turned  in  so  as  to  cover  the  other  suture 
( Diipuytren's  and  Leinheres  sutures).  This  double  layer  is  known 
as  Czerny-Levibert  suture.    A  mattress  suture  may  be  made  by 
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Lembert's  method,  with  a  loop  at  one  side  of  the  incision  and 
the  free  ends  tied  at  the  other  {Hal dead's  suture).  The 
intestinal  wall  ninst  sometimes  be  sutured  in  a  double  layer 
from  the  inside  (as  in  injuries  of  the  posterior  wall  of.  the 
duodenum),  the  external  layer  being  closed  first  and  the 
mucous  layer  next  {Woljler's  suture);  a  through-and-through 
suture  from  the  inside  is  known  as  Connell's  siiture.  Con- 
tinuous sutures  make  the  most  water-tight  closures ;  but  they 
should  not  be  drawn  too  tight  in  circular  closure  of  the  bowel, 
for  fear  of  causing  undue  constriction.  Fine  silk  or  chromic 
gut  is  used  for  bowel  stitching,  plain  catgut  being  too  easily 
digested.  In  order  to  protect  the  suture  from  irritation,  and 
to  facilitate  the  insertion  of  stitches,  a  number  of  absorbable 
bobbins  have  been  invented  for  placing  in  the  lumen  of  the 
canal, — decalcified  bone  {Mayo  Mohson,  Alllnyluiiii,  Staiunore 
lllshop),  chroniicised  gelatine  {MacLemian\  carrot  {UUinann), 
etc.  All  non-absorbable  bobbins  have  been  superseded  by 
Murphy's  button,  a  metal  bobbin  made  in  two  halves,  with  a 
spring  on  one  of  the  flanges,  which  crushes  the  intestuial  walls 
together  when  the  halves  arc  joined,  and  holds  them  in  contact 
till  union  takes  place,  after  which  the  crushed  part  sloughs 
away,  and  so  releases  the  button.  If  the  bowel  suture  is  not 
very  secure  it  should  be  lapped  round  with  a  piece  of  omentum 
{omental  <jraft). 

Stomach  and  Pylorus. 

Foreign  bodies,  if  small  and  smootli,  pass  through  the 
pylorus,  and  are  ultimately  ejected  by  the  rectum.  If  sharp 
(like  tooth-plates,  nails,  or  hairpins)  they  may  be  retained, 
and  be  a  source  of  danger  from  perforation.  Sometimes  hair 
accuirudates,  from  the  habit  of  chewing  hair,  and  forms  large 
kair-ltallx  in  the  stomach. 

Gastrotomy  is  opening  the  stomach  for  the  removal  of  such 
bodies.  For  small  articles  a  cone  of  stomach  is  pulled  well 
out  of  a  small  abdominal  opening,  and  an  incision  made  in 
the  apex.  After  the  body  is  extracted  tiic  opening  may  be 
closed  by  a  purse -string  suture,  the  ston)ach  returned,  and 
the  abdominal  wound  closed  {Senn).  For  larger  bodies  the 
stomach  is  packed  round  with  compresses,  and  a  sufficiently 
large  opening  made  to  extract  the  body,  and  the  incision 
closed  by  Lembert's  sutures. 

Gastrostomy  is  the  formation  of  a  permanent  "  mouth  "  in 
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the  stouiacli,  when  the  cardiac  end  of  the  (usophagus  is 
obstructed.  The  most  efticient  method  of  valve-formation,  to 
prevent  the  escape  of  gastric  juice,  is  tliat  of  Kader  and  Senn. 
A  cone  of  stomach  is  drawn  out  of  a  ■wound  made  below  the 
costal  margin,  and  its  base  sntured  to  the  edges  of  the  opening 
in  the  deep  fascia.  A  small  pmicture  is  made  at  the  apex,  and 
a  rubber  tube  (No.  12,  English  catheter  gauge)  slipped  in,  care 
being  taken  that  it  penetrates  the  mucous  membrane,  and  does 
not  strip  it  up.  A  purse-string  suture  is  applied  round  the 
apex  and  drawn  tight ;  and  the  tube  thus  held  firmly  is  pushed 
inwards  to  invaginate  the  cone.  This  is  made  permanent  by  a 
second  and  a  thii'd  purse-string  suture ;  and  the  edges  of  the 
skin  wound  are  sewed  to  the  cone,  in  oi'dcr  to  prevent  septic 
infiltration  of  the  abdominal  wall. 

Feeding  may  be  commenced  at  once  if  the  ])atient  is 
stai'ving.  The  tube  is  withdrawn  when  it  becomes  loosened 
(after  a  week  or  so),  and  is  only  inserted  at  meal  times.  After 
a  little  practice  the  patient  can  feed  himself,  by  chewing  his 
food  to  a  pulp,  and  then  squirting  it  down  a  tube  reaching 
from  his  mouth  to  the  stomach.  It  is  generally  found  that 
the  obstruction  in  the  oesophagus  becomes  diminished,  and  the 
patient  often  regains  some  power  of  swallowing  after  a  short 
time. 

Other  methods  may  be  employed  : — WitxeVs,  in  which  a 
rubber  tube  is  laid  on  the  stomach,  and  the  wall  folded  round 
it  and  hxed  in  position  by  Lemljert's  sutures,  the  lower  end  of 
the  tube  being  inserted  into  a  small  puncture,  and  the  stomach 
sutured  to  the  abdominal  wall.  This  method  is  useful  especi- 
ally when  the  stomach  cannot  be  drawn  far  out  on  account  of 
adhesions  ;  it  is  used  also  for  making  an  opening  in  the  Jejuniwi 
in  cases  of  extensive  carcinoma  of  the  stomach. 

In  Frank's  method  a  cone  of  stomach  is  drawn  out,  and 
sutured  at  its  base  to  the  deej)  fascia ;  the  apex  is  drawn 
through  a  canal  tunnelled  in  the  subcutaneous  tissue,  and 
emerges  at  a  second  opening  an  inch  or  two  above  the  first, 
so  that  the  cone  is  acutely  bent.  The  first  skin  w^ound  is 
closed,  and  after  a  few  days,  when  adhesions  have  formed  round 
the  second  wound,  an  opening  is  made  in  the  stomach.  Other 
methods,  such  as  Afar?veders,  in  which  the  canal  is  formed  of 
the  layers  of  abdominal  wall,  are  now  superseded  by  the  above. 

Gastric  ulcers  are  treated  b}'  the  physician.  Haemorrhage 
from  recent  ulce7\t  does  not  require  surgical  interference ;  if 
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■slight,  it  stops  spontaneously  ;  if  severe,  it  may  prove  rapidly 
fatal  before  help  can  be  given. 

Chronic  ulcers  may  give  rise  to  certain  conditions  requiring 
surgical  treatment. 

(1)  Di/sjK'psia  (Did  emdrinfion  in  severe  cases  may  require 
relief  by  gastro-enterostomy.  This  drains  the  stomach  from 
its  lowest  part,  and  prevents  irritation  by  undigested  food  and 
distension. 

(2)  II(xmorrha<ie  from  erosion  of  a  large  vessel  embedded  in 
a  dense  cicatricial  base,  whieli  jJi'events  retraction  and  spon- 
taneous closure.  Gastro-enterostomy  acts  l■a^•ourab]y  in  these 
cases  also  by  relieving  distension  ;  but  in  suitable  cases  it  is 
better  to  excise  the  idcer  in  addition. 

(3)  Rupture  of  a  chronic  ulcer  may  take  place  at  any  time, 
those  on  the  anterior  surface  being  more  liable  to  do  so,  as  the 
posterior  wall  of  the  stomach  is  le«s  mobile,  and  is  more  readily 
covered  with  protective  adhesions.  It  is  often  preceded  by 
vague  symptoms  of  indigestion,  but  comes  on  suddenl}^,  as  a 
rule  after  a  meal.  It  may  lead  to  general  peritonitis  if  there 
IS  great  effusion,  or  to  localised  abscesses  if  it  leaks  slowly 
through  a  small  opening  {vide  p.  376). 

(4)  Cancer  may  develop  in  the  edges  of  an  old  ulcer. 

(5)  Peritonitis  in  simple  ulcers— apart  from  rupture  or 
leakage— is  mild  in  charactci-,  and  limited  to  the  iunuediatc 
)ieighbourhood  of  the  ulcer.  Jt  may  cause  adhesions  to  the 
abdon^mal  wall  or  to  the  surrounding  structures,  which  may 
rcqun-e  separation,  if  dragging  pains  ])ersist,  or  if  symptoms  of 
obstruction  develop. 

(6)  Perigastritis  causes  thickening  and  subsequent  contrac- 
tion of  the  outer  walls  of  the  stomach.  This  leads  to  dis- 
tortions :  {a)  ste?iosis  of  the  pylorus,  caused  by  ulcers  near  the 
orihce,  which  gives  rise  to  obstruction  and  dilatation  of  the 
stomach,  increased  by  reflex  si)asm  or  by  the  sagging  of  the 
overloaded  stomach  ;  or  {h)  Jiovr-glam  ronstrictlon,  caiised  bv 
cicatrices  of  ulcers  near  the  middle  part,  which  divides  the 
stomach  into  two  or  even  three  distinct  sacs. 

In  pyloric  obstruction  there  is  persistent  catarrh  (induced 
by  retention  of  irritant  fluids),  causing  dyspepsia,  with  nausea, 
coated  tongue,  and  eructations  ;  and  distension  with  gas  from 
fermentation,  giving  rise  to  discomfort  or  pain.  Vomitino- 
usually  occurs  at  intervals,  and  the  matter  ejected  may  be 
foul  and  sour  from  long  retention.     The  dilated  stomacli 
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tends  to  sink  downwards  ;  and  in  thin  aljdomens  exaggerated 
peristalsis  may  be  felt  or  seen  moving  from  left  to  right.  The 
limits  of  dilatation  may  be  noted  by  auscultation-percussion 
after  distension  with  air. 

Diagnosis  of  sim[)le  dilatation  from  that  due  to  cancer  is 
sometimes  difficult,  as  the  symptoms  in  the  early  stages  may 
be  identical. 

Surgical  Treatment. 

(i.)  Dilatation  of  the  pylorus,  by  (a)  invaginating  the 
anterior  wall  of  the  stomach  with  the  finger,  and  forcing  it 
through  the  pyloric  opening  ;  or  (//)  inserting  the  finger 
through  a  small  openhig  in  the  stomach,  and  dilating  the 
pylorus  {Loretas  operation).  Neither  of  these  is  reliable :  severe 
Itaimorrhage  is  not  uncommon,  and  contraction  is  apt  to  recur. 

(ii.)  Pyloroplasty. — {a)  An  incision  is  made  longitudinally 
in  the  narrow  part,  and  the  opening  sutured  transversely. 
The  extent  of  dilatation  by  this  means  is  restricted  to  1-2 
inches ;  and  as  there  is  always  some  contraction  afterwards 
recurrence  may  take  place  ;  {!>)  the  incision  is  carried  for  two  or 
three  inches  into  the  stomach  on  one  side,  and  the  duodenum 
on  the  other  {(jaatro-'pyloro-dmdenostomy),  in  a  horse-shoe  form, 
with  the  two  limbs  lying  parallel  ;  the  duodenum  is  freely 
mobilised  at  its  outer  edge,  and  folded  over,  so  tiiat  the  limbs 
of  the  incision  coincide.  "  The  edges  are  sutured  together  by 
drawhig  tight  a  number  of  Halstead's  stitches  which  have 
been  previously  introduced  {Fi imciyf.  operation).  Oood  results 
are  reported  of  this  method. 

(iii.)  Gastro-enterostomy  {  Wiilfler)  is  anastomosis  between 
the  stomach  and  some  part  of  the  intestine.  It  may  be  made 
by  suture,  by  absorbable  bobbins  of  different  kinds,  or  by 
^lurphy's  buttons. 

(rr)  ^(J<idro-dw>(lenostoiin/ . — The  duodenum  is  loosened  as  in 
Finney's  operation,  and  anastomosed  to  the  stomach  close  to 
i\\Q  pylorus.  This  is  done  sometimes  wdien  the  pylorus  is 
attached  high  up,  and  the  duodenum  and  stomach  hang  nearly 
parallel. 

(6)  G astro -jejwioxtomt/,  lateral  anastomosis  between  the  je- 
junum and  stomach.  The  loop  of  bowel  may  be  attached  to 
the  front  of  the  stomach,  (1)  by  looping  it  round  the  omentum 
and  transverse  colon  {anterior  (tnterolic— WUl^fier) ;  or  (2) 
after  perforating  the  mesocolon  and  gastro-colic  omentum, 
{anterior  retrocoLic— Brenner) ;  or  (3)  to  the  posterior  wall  of 
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the  stomach,  by  tuniiiig  up  the  ouicntuni  and  colon,  and 
making  an  opening  in  the  mesocolon  {2josterior  retrocoiic — 
V.  Hacker). 

"Vicious  Circle.  ' — If  the  opening  between  the  stomach  and 
the  etl'ercnt  (distal)  loop  becomes  obstructed  in  any  way,  tlie 
stomach  contents  do  not  drain  away,  but  lodge  in  the  afl'erent 
(proximal)  loop  until  it  becomes  filled  and  distended  ;  this 
collection,  mixed  with  bile  and  pancreatic  juice,  is  regurgitated 
into  the  stomach,  and  there  sets  up  persistent  and  intractable 
vomiting.  This  is  apt  to  appear  about  the  third  day  after 
oi)eration,  and  results  in  interference  with  absorption  of  food 
and  liquids  ;  and  rapid  wasting  and  exhaustion  come  on,  which 
may  cause  death  within  a  week  or  ten  days.  It  is  seen  more 
fre([uently  after  cancerous  cases  ;  while  in  simple  cases,  and  in 
retrocoiic  operations,  it  is  comparatively  rare.  The  chief  cause 
is  valve- formation  at  the  junction  of  stomach  and  intestine, 
induced  by  dragging  on  the  intestine,  either  from  being 
attached  too  high  on  the  stomach,  or  by  kinking  or  pressure, 
especially  mutual  pressure  of  colon  and  jejunum  in  antecolic 
anastomosis  ;  while  twisting,  or  incarceration  in  an  opening 
in  the  omentum,  may  cause  regurgitation,  or  strangulation  in 
addition.  Owing  to  this  danger  antecolic  anastomosis  should 
only  be  employed  when  the  other  is  not  available,  as  for 
instance,  when  the  stomach  is  retracted  or  fixed  by  adliesions. 

The  simplest  method  of  jireventing  its  occurrence  is  by 
making  an  anastomosis  between  the  afferent  and  efferent  loops 
'((Kit  and  Jahouhn/).    M'his  may  be  readily  accomplished 
Murphy's  button,   especially'  with  the  modification  of 
Wen;  by  which  the  two  halves  may  be  dropped  into  the  loops, 
and  pressed  together  tlu-ough  the  intestinal  walls,  the  sharp 
edge  of  the  male  half  cutting  its  way  through  both  walls.  To 
prevent  incarceration  of  a  piece  of  bowel  \\\  the  pouch  thus 
formed,  the  loops  should  l)c  united  along  their  contiguous 
surfaces.     To  avoid  regurgitation  more  surely,  the  afifcrent 
loop  may  be  constricted  with  a  ligature,  or"])y  cutting  it 
across  and  closing   the    blind    ends.     Instead  of  this^he 
jejunum  may  be  divided,  and  the  efferent  end  implanted  into 
the  stomach,  while  the  afferent  end  is  implanted  into  the 
efferent  one  (Y-f/aHtro-enterostom//).    It  may  be  perfonned  in 
front  of  the  stomach  {Doi/ev)^  or  beinnd  (Jioux).  Ilegurgitation 
may  be  prevented  also  to  some  extent  Ity  opening  the  intestine 
by  a  curved  transverse  incision,  and  suturing  this  to  the  lower 
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edge  of  the  stomach  {inferior  anteco/ic)  in  such  a  way  that  a 
valve  h  formed  to  cover  the  afl'ereiit  loop  (Kocher). 

(iv.)  Gastroplication. — If  the  stomach  is  very  much  dilated, 
and  the  obstruction  slight,  several  tucks  may  be  taken  in  the 
wall  l)y  means  of  a  series  of  Lembcrt's  sutures;  and  this  some- 
times gives  relief  by  preventing  stagnation  of  its  contents. 

Congenital  stenosis  is  thickening  of  the  i^yloric  fibres, 
which  sometimes  forms  a  valve-like  ring,  and  causes  obstruc- 
tion ;  it  appears  almost  immediately  after  birth.  The 
si/nqjtonis  are  persistent  vomiting  without  apparent  cause  : 
dilatation  of  the  stomach  and  retention  of  its  contents, 
with  conse(]uent  wasting,  if  the  child  lives  long  enough. 
Sometimes  the  symptoms  do  not  api)ear  for  several  years,  and 
are  less  acute  in  character.  It  is  treated  as  other  forms  of 
stenosis,  by  some  rajoid  form  of  pyloroplasty  or  anastomosis. 

Acute  dilatation  is  a  form  of  paralytic  distension,  which 
may  occur,  especially  in  children,  after  operations,'  or  in  the 
course  of  peritonitis,  or  even  the  acute  infective  diseases.  Jt 
is  very  fatal. 

Hour-glass  constriction  is  characterised  by  the  symptoms 
of  obstruction  and  dilatation,  with  certain  differences  from  that 
due  to  ])yloric  stenosis,  viz.  : — (i.)  the  stomach  may  be  filled 
with  a  measured  quantity  of  water,  but  only  a  portion  of  it  is 
returned  by  the  siphon ;  (ii.)  it  may  l)e  apparently  emptied, 
but  if  the  tube  is  left  in  for  a  little,  a  sudden  rush  of  foul 
fluid  appears  {WUlfler^  first  <tnd  second  si<pu)  ;  (iii.)  succussion 
is  still  obtained  after  "  emptying  the  stomach  "  ;  and  (iv.)  by 
auscultation-percussion  after  inflation  it  is  often  possible  to 
mark  out  a  sulcus  at  the  lower  l)order. 

Treatment. — Tlic  two  pouches  may  be  joined  together  by 
gastro- anastomosis  (or  (/<(stro-gfistroKtonii/)  :  or  a  long  horse- 
shoe incision  like  Finney's  is  made  in  the  stomach  so  as  to 
make  the  pouches  continuo\is  {Kamvierer) ;  or  a  gastro- 
enterostomy may  be  performed  with  the  looj)  of  intestine 
anastomosing  with  each  pouch  by  a  sei)arate  opening  [Weir). 

Tumours. — Myomata,  fibromata,  and  lipomata  liave  been 
met  with  in  the  stomach,  but  they  ai'e  rare.  Sarcomata, 
though  not  rare,  are  not  common.  The  most  common  tumour 
is  cancer,  forming  about  9")  per  cent  of  all. 

Cancer  of  the  stomach  occurs  most  commonly  in  men 
between  the  ages  of  forty  and  seventy  ;  the  scirrhus  type  being 
the  most  frequent,  next  tlie  medullary,  while  the  colloid  form 
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is  only  occasionally  mot  with.  It  may  be  dift'use,  or  localised 
at  the  cardiac  end,  or  the  body,  but  more  freijuently  near  the 
pylorus. 

Effects. — The  lymphatic  glands  are  affected  early,  nearly 
always  before  a  definite  tumour  can  be  detected  by  palpa- 
tion. The  chief  groups  are  the  superior  ones  in  the  gastro- 
hepatic  omentum,  lying  along  the  lesser  curvature,  and 
the  inferior  ones  in  the  large  omentum  along  the  greater 
curvature.  The  liver  also  may  be  involved  tlirough  the 
lymphatic  or  the  vascular  system ;  while  the  lungs  are  often 
invaded  through  the  blood  stream.  Perigastritis  with  cica- 
tricial thickening  is  an  early  effect ;  it  leads  to  adhesions  or 
distortions  of  the  stomach.  Ulceration  may  cause  perforation, 
and  lead  to  general  peritonitis,  or,  more  connnonly,  abscess,  or 
by  previous  adhesions  to  neighbouring  bowels,  (jmtro-inteiitinal 
iiMula. 

The  symptoms  are  chiefly  those  of  chronic  gastritis  induced 
by  the  presence  of  the  tumour;  or  of  ulcer;  or  pyloric  constric- 
tion caused  by  encroachment  of  the  growth,  or  by  perigastric 
thickening;  later,  those  of  cancerous  cachexia  appea^i',  the 
most  prominent  of  which  are  extreme  wasting  and  ana3mia 
with  yellowness  of  the  skin.  Sometimes  there  "are  no  symp- 
toms to  indicate  a  growth  in  the  stomach,  the  first  signs  beino- 
those  of  secondary  infections  of  other  organs.  In  thin  persons 
a  tumour  may  sometimes  be  felt  in  the  later  stages  of  the 
disease.  Pain  may  be  absent  if  there  are  no  deep  Tdcerations 
or  dragging  adhesions  ;  but  once  established  it  is  persistent, 
and  unrelieved  by  vomiting.  Hicmatemesis  is  frequent ;  it  is 
usually  slight  in  amount,  but  it  may  be  profuse  and  fatal'. 

Diagnosis  between  cancer  and  simple  forms  of  gastritis, 
ulcer,  or  ])yloric  stenosis,  is  not  always  easy.  In  cancer  free 
hTjdrochlork  acid  is  diminished,  and  finally  disappears  as  the 
occyntic  cells  become  atrophied  or  destroyed  ;  this  is  some- 
tunes  late  in  occurring,  especially  if  the  tumoui-  is  situated 
near  the  cardiac  end.  It  may  also  disappear  in  extreme  cases 
of  chronic  gastritis,  but  is  seldom  so  permanently  absent 
In  snnple  ulcers  the  acid  is  often  in  excess.  Along  with  the 
absence  of  hydrochloric  acid,  lactic  acid  is  apt  to"  make  its 
appearance  from  fermeiitive  clianges.  Simple  tummirs  may 
be  formed  of  cicatricial  material,  or  of  omentum  rolled  on 
itself  and  matted  by  adhesions.  The  pa  in  in  cancer  is  constant 
wlnle  m  ulcer  it  is  paro.xysmal,  and  in  gastritis  it  is  often 
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merely  discomfort.  Vomitiw/  in  cancer  is  frequent  and  gives 
little  relief  to  the  pain,  while  in  simple  ulcer  it  occurs  with 
the   presence   of   food,  as  a  rule,  and  gives  relief  to  the 

Treatment  in  most  cases  can  only  be  palliative,  as  the  real 
disease  is  so  apt  to  be  overlooked  until  too  late  for  extirpation. 
The  surgical  treatment,  therefore,  is  usually  confined  to  (a) 
(/(ixtro-enferostoini/  by  one  of  the  methods  mentioned  above  ; 
"where  the  cardiac  end  is  also  involved,  r/astrosto/n//  in  addition  ; 
or  (c)  where  the  body  of  the  stomach  is  widely  infiltrated,  by 
jejunostomy,  in  which  a  loop  of  jejunum  is  brought  up  to  the 
abdominal  wound,  and  an  opening  made  to  introduce  a  tube  by 
Witzel's  niethod. 

In  favourable  cases,  where  the  tumour  is  small  and  isolated 
near  the  pylorus,  pylorectomy  and  partial  gastrectomy  are 
performed.  This  is  done  by  clamping  the  stomach  and  duo- 
denum Avith  strong  clamps,  to  prevent  bleeding  and  the  escape 
of  their  contents,  resecting  the  part  between  the  clanqjs, 
cutting  at  least  two  inches  wide  of  the  visible  margin  of  the 
tumour,  and  closing  the  cut  ends  by  Czerny-Lembert  sutures. 
Conmuuiication  is  made  into  the  intestine  by  gastro-entcrostomy. 
The  glands  near  the  tumour,  both  above  and  below,  arc  removed, 
whether  enlarged  or  not.  In  a  few  cases  it  is  possible  to  re- 
move the  whole  stomach  (total  gastrectomy),  and  join  the 
lower  end  of  the  oesophagus  to  the  jejunum,  or  if  that  is  im- 
possible, perform  jejunostomy. 

Indications  for  gaMro-enterostomy  are  persistent  vomiting 
and  dilatation,  which  cannot  be  controlled  by  medical  means. 
Much  of  the  discomfort  is  relieved,  nutrition  improves,  and  the 
(growth  of  the  tumour  is  retarded.  Patients  seldom  live  for 
more  than  two  years  after  this  operation  ;  but  in  favourable  cir- 
cumstances after  pylorectomy  they  may  live  for  several  years 
without  signs  of  recurrence.  No  form  of  <iadrectomi/,  liowever, 
should  be  performed  if  there  is  a  palpable  tumour,  or  if  the 
patient  suffers  from  atrophy  of  the  heart,  with  a  pulse  of  very 
low  tension,  due  to  prolonged  vomiting.  A  marked  diminution 
of  sulj)hocyani(le  of  jiotassium  in  the  saliva  is  a  sign  of  great 
enfeeblemmit,  and  its  absence  indicates  the  approach  of  death. 
Any  oiieration  done  in  these  circumstances  will  prove  un- 
successful (S.  Fenu'id-). 

Duodenum.  Ulcer  of  the  duodenum  is  much  less  common 

than  that  of  the  stomach,  and  it  occurs  more  frequently  in 
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men  between  the  ages  of  thirty  and  forty.  The  s?/mptoms  are 
similar  to  those  of  gastric  ulcer ;  but  there  is  less  tendency  to 
vomit,  mclrena  is  more  common,  and  the  pain  does  not  come 
on  for  some  time  after  food  has  been  swallowed  (i.e.  till  it  has 
passed  the  pylorus).  It  is  often  unnoticed  until  stenosis  or 
perforation  takes  place.  The  effects  and  treatment  are  similar 
to  those  of  gastric  ulcer. 

Acute  ulcers  are  sometimes  met  with  in  children  after 
severe  burns  aflecting  a  large  surface  of  skin.  They  are  not 
common,  and  their  pathology  is  uncertain.  Their  course  is 
usually  rapid,  perforation  taking  place  early,  and  leading  to 
peritonitis  and  death. 

Intestines. 

In  laparotomies  the  small  intestine  is  identified  by  the 
absence  of  longitudinal  bands  and  appendices  epiploica3.  The 
mesenteric  attachment  runs  obliquely  from  left  side  of  the 
vertebral  column  above  to  the  right  side  below;  thus  the 
direction  of  the  bowel  may  be  determined  by  grasping  a  piece 
with  the  lingers  on  one  side  of  its  attachment  and  the  thumb 
on  the  other  close  to  the  posterior  wall,  and  tracing  the 
mesentery  up  or  down.  The  mesentery  itself,  also,  tends  to 
become  more  infiltrated  with  fat  at  its  lower  end.  Further, 
the  distance  from  the  duodenum  may  be  roughly  gauged  by 
noting  the  comparative  length  of  the  primary  loops  formed  by 
the  branches  of  tlic  superior  mesenteric  arterv,  which  are  long 
in  the  upper  part  (3-6  feet  from  the  duodeiium),  but  in  the 
lower  part  are  short,  and  tend  to  divide  into  small  and 
numerous  (tertiary  and  ((uaternary)  loops.  The  large  intestine 
IS  usually  easily  identified,  and  its  direction  can  be  found  by 
picking  up  a  piece  close  to  its  abdominal  attachment,  and 
tracing  it. 

Congenital  Malformations.— (I.)  The  chief  is  Meckel's 
diverticulum,  wiiich  is  present  in  about  one  person  per 
hundred,  and  arises  generally  in  the  ileum,  about  3  feet  from 
the  ciecum.  It  is  usually  wide  and  short,  but  may  be  a  ]ou<r, 
thm,  solid  cord,  or  may  even  open  on  to  the  mnbilicus  It 
rarely  gives  rise  to  trouble,  but  inflammation  (diverticulitis) 
has  been  noted,  and  is  described  as  being  in  all  ways  analogous 
to  appendicitis.  The  more  common  danger  is  from  stran-aila 
tion  of  a  bowel  either  by  (a)  the  long  cord  enibracino-  a%op 
of  intestine,  or  (h)  the  point  of  a  short  diverticulum  becomini^ 
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adherent  to  tlie  abdominal  wall  or  a  neighbouring  piece  of 
bowel,  and  forming  a  bridle  under  which  a  loop  is  caught. 

(II.)  Imperforate  anus    and  rectum   {vide  Diseases  of 
1  tectum). 

Ulceration. — Ulcers  occurring  in  the  course  of  enteric 
fever  may  rupture  on  slight  provocation.  This  is  indicated 
by  a  sudden  alteration  in  the  aspect  of  the  patient,  rigidity  of 
the  abdominal  muscles,  and  steady  increase  in  pulse-rate. 
Treatment  is  immediate  laparotomy  and  suture  of  the  ulcer. 

Tubercular  ulcers  of  the  intestine  sometimes  rupture.  Also, 
if  the  disease  subsides,  the  scar  may  give  rise  to  a  ring-shaped 
narrowing  of  the  lumen,  and  cause  obstruction.  This  is 
aided  by  the  accunuilation  of  solid  material  above  tlie  con- 
striction ;  and  even  in  the  absence  of  true  "  ileus,"  it  may  give 
rise  to  similar  signs. 

Ulcers  sometimes  occur  in  the  distended  bowel  above  a 
point  of  acute  obstruction;  they  are  usually  multiple  and 
acute  in  character.  Their  presence  is  generally  indicative  of 
a  very  serious  condition. 

Constrictions  are  due  to  the  results  of  the  foregoing  ulcers, 
syphilis,  strangulated  hernia,  or  intussusception,  etc.  and  to 
tiie  presence  of  tumours.  In  the  small  bowel,  where  the  contents 
are  mostly  liquid,  obstruction  or  impaction  is  unusual ;  but  in 
the  large  bowel,  especially  in  the  low^er  part,  wiiere  the  contents 
become  dry  and  hard,  attacks  of  obstruction  are  common. 

The  symptoms  are  constipation,  distension  of  the  bowels, 
griping  pains  and  vomiting.  Peristaltic  movements  may 
be  sometimes  felt  or  seen  through  the  aljdominal  walls. 
The  attack  passes  off  either  spontaneously  or  by  the  help  of 
drugs, — in  the  small  bowel  laxatives,  and  in  the  large  bowel 
hyoscine  or  morphine.  As  the  constriction  increases  the 
attacks  become  more  frequent  iuid  severe,  due  partly^  to 
hypertrophy  of  the  muscular  tissue  about  the  constriction, 
and  stronger  spasms.  Finally,  death  may  occur  unless 
surgical  measures  are  undertaken.  In  benign  cases  ^  these 
consist  of  enterectomy  where  this  is  possible  ;  otherwise,  of 
"  short-circuiting  "  the  bowel  by  entero-anastomosis. 

Tumours. — Benign  tumours  are  rare  ;  but  polypoid  adeno- 
inata  are  sometimes  formed  in  the  bowel  wall,  and  predispose 
to  intussusception  by  peristaltic  dragging  on  the  pedicle  of  the 
tumoiu-.  Inflammator?/  masses  also  may  give  rise  to  symptoms 
of  tumours  proper. 
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Sarcomata  are  occasionally  met  with,  and  are  generally 
distingnishable  from  carcinomata  by  the  absence  of  stenosis. 

Carcinomata  are  commoner  in  the  colon  than  in  the  small 
intestine,  Init  still  more  frequent  in  the  rectum.  In  structure 
and  growth  they  resemble  those  of  the  stomach.  They 
may  exist  for  several  years  without  producing  alarming 
symptoms.  Metastatic  growths  are  late  in  appearing;  and 
cancers  of  the  bowel,  therefore  (and  of  the  sigmoid  in  particu- 
lar), are  favourable  for  radical  extirpation. 

The  symptoms  are  at  first  in  general  those  of  dyspepsia,  with 
alternating  constipation  and  diarrhoea,  which  gradually  become 
more  severe;  abdominal  distension  and  "colicky"  spasms 
appear  ;  and  when  obstruction  becomes  more  marked,  signs 
of  "ileus"  come  on.  A  tumour  may  sometimes  be  felt  if  not 
too  deeply  situated.  Deep  ulceration  is  apt  to  lead  to  rupture 
and  localised  abscess,  or,  less  commonly,  to  general  peritonitis  ; 
but  if  the  tumour  bursts  through  the  peritoneal  covering,  the 
whole  abdomen  may  become  invaded  with  cancerous  nodules. 

Treatment.— If  the  tumour  is  isolated  the  affected  portion 
of  gut  should  be  excised  along  with  a  wide  margin  of  healthy- 
looking  tissue,  since  infiltration  along  the  lymphatic  spaces  "is 
always  more  widely  spread  than  appears  "'to  sight  or  touch. 
Acute  obstruction  should  be  relieved  by  colostomy  ;  and  after 
a  few  weeks,  when  the  patient  has  "recovered,  the  radical 
operation  may  be  carried  out.  If  the  tumour  is  adherent  to 
the  neighbouring  structures,  or  if  general  dissemination  has 
taken  [)lace,  palliative  treatment  only  is  possible,  i.e.  short- 
circuiting  the  bowel,  or,  in  extreme  cases,  formation  of  an 
artificial  anus. 

Operations  on  the  Intestines. 

Enterotomy  is  temporary  opening  of  the  bowel  for  the 
relief  of  impaction  or  of  distension  with  gas,  etc.  {vide  p.  390). 

Enterostomy  is  making  a  permanent  opeiu'ng  in  the  bowel, 
with  an  orifice  in  the  abdominal  wall,  or  in  another  part  of  the 
alimentary  tract  (e.g.  colo.^tomi/  or  fcvcal  fistida,  (/asfro-enfero- 
stoniy,  etc.).  Of  these,  entero-anastomosis  (entero-enterostomy, 
or  iihort-circuitin;/  of  the  bowel)  is  used  wiien  the  tissues  ai-e 
iicalthy  above  and  below  a  stricture,  ulcer,  or  tumour,  which 
cannot  be  removed.  It  is  performed  by  approximating  the 
peritoneal  surfaces  of  two  loops,  and  fixing  them  by  Lembert's 
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suttiro  side  l)y  side  ;  ;i  piirullel  o])cning  is  made  in  each  loop,  of 
sufficient  length  to  allow  for  snbscHpient  narrowing,  and  the 
mucous  edges  sewed  together  with  a  circ\ilar  suture,  the  first 
suture  heing  continued  round  the  wound  in  order  to  hnry  it. 

Artificial  anus  is  an  external  enterostomy  in  the  colon, 
throiigh  which  all  the  intestinal  contents  are  discharged  ;  this 
is  secured  by  making  a  "  spur,"  or  fold  of  bowel  wall,  close  to 
the  opening,  to  act  as  a  valve,  or  by  cutting  the  intestine 
across,  so  that  the  ends   are   completely  sei)arated.  The 
connnonest  sites  for  this  are  in  the  sigmoid  Hexure,  for  relief 
of  obstruction  from  cancer  of  the  rectum,  and,  less  commonly, 
in  the  ca)cal  region  for  obstruction  in  some  part  of  the  colon. 
(This  operation  is  still  often  spoken  of  as  c(>lo>^tomy,  or  even 
i-olotohiy.)     it  is  now  nearly  always  done  in  the  iliac  or  inguinal 
regions,  the  Imnhar  operation  being  almost  obsolete  except 
for  special  purposes.    An  incision  is  made  parallel  to  Poupart's 
ligament  about  an  inch  from  the  anterior  superior  spine  ;  the 
muscles  are  separated  and  retracted,  and  the  transversalis 
fascia  and  peritoneum  opened.    The  skin  incision  may  be  as 
long  as  is  convenient  ;  but  for  this  operation  the  deep  incision 
should    be  only  sufficient  to  admit   two  fingers,  otherwise 
prolapse  of  the  bowel  is  apt  to  ensue.     'i'he  colon  is  felt 
for,  identified  by  its  longitudinal  bands,  and  its  direction  is 
determined  in  order  to  avoid  twisting  the  bowel  on  itself.  It 
is  brought  well  out  of  tlic  wound,  and  its  mesentery  is  jncrccd  ; 
and  a  solid  rod,  a  strip  of  gauze,  or  a  stitch  between  the  skin 
edges,  is  inserted  through  the  rent  to  prevent  the  colon  from 
falling  back,  while  a  few  sutures  are  applied  to  prevent  it  from 
slipping  out.    Adhesions  form  rapidly  round  the  bowel,  and 
it  may  be  safely  oj)ened  or  cut  across  after  two  or  three 
days  ;  no  aufcsthesia  being  re(]uircd.    If  the  opening  has  to  be 
made  at  once,  the  sutures  must  be  applied  closely  all  romid, 
and  the  edges  well  packed  with  iodoform  gauze. 

Enterectomy  is  resection  of  a  piece  of  the  bowel  for 
gangrene  after  thrombosis,  or  for  constriction,  strangulation, 
or  malignant  growths.  The  coil  of  bowel  is  well  isolated  and 
packed  round  with  com])resses.  Two  bowel  clamps  of  any 
good  ])attern,  or  the  fingers  of  assistants  if  available,  are 
applied  at  both  sides  beyond  the  limits  of  the  disease;  in  this 
way  soiling  of  the  wound  with  feculent  material  is  avoided, 
and  bleeding  controlled.  The  bowel  is  now  cut  between  the 
two  clamps  on  each  side,  and  the  mesentery  divided  along  its 


SURGE! OF  THE  AP.DOMEN 


403 


attachment,  or,  if  diseased,  removed  by  a  wedge-shaped  iucisioii. 
Tlie  bowel  is  joined  together  by  (1)  end-to-end  anastonioau  by 
means  of  (a)  Miu-jdn/'a  hutton;  \h)  Czerny-Lemhert  .mture,  witli 
or  without  the  aid  of  an  absorbable  bobbin;  (c)  Maunfte/l's 
method.    (The  free  ends  are  joined  by  two  temporary  stitches, 
one  at  the  mesenteric  attachment  and  one  at  the  opposite  side. 
A  slit  is  made  in  the  distal  portion  of  bowel  about  an  inch  from 
the  end,  and  the  long  ends  of  the  stitches  drawn  throngh,  thus 
pulling  out  the  joined  ends,  with  one  invaginated  into  the  other, 
their  peritoneal  surfaces  being  in  contact;  the  cut  ends  are 
sewed  together  through  and  throngli,  and  dropped  back  into  tiie 
bowel,  after  which  the  slit  is  closed) ;  {d)  by  Ulhnan's  method,  in 
which  the  suture  of  Maunsell's  method  is  replaced  by  a  strong 
ligature  applied  round  the  double  layer  of  bowel  over  an  absorb"^ 
al)le  bobbin.    (2)  Or  by  lateral  ana^^tomosis,  after  closiiig  the 
ends  by  (ti)  Cierny-Lemhert  mture ;  or  {h)  crui^hing  them  w'ith  a 
powerfnl  clamp  {histofrihe),  so  that  nothing  is  left  l)ut  two  thin 
layers  composed  of  the  peritoneal  and  submucous  coats ;  these 
are  ligated,  the  projecting  part  cut  oft",  and  the  ends  buried 
by  purse -striny   sutures.      In    any  case   the    cut    edges  of 
mesentery  are  joined  together,  and"  if  none  of  it  is  removed, 
the  redundant  portion  is  folded  on  itself  and  sutured  in  place. 
as  any  opening  or  pocket  in  the  peritoneal  surfaces  is  apt  to 
induce  internal  hernia. 


APPENDIX. 

The  Appendix  is  subject  to  disorders  (inflanmiation,  specific 
diseases,  and  tumours)  like  other  parts  of  the  intestines  ;  but 
from  its  anatomical  form  and  its  relations,  these  conditions  are 
coi  1  si d erabl y  m od  i fi  ed . 

Appendicitis.  JE.tio\ogy.—J'redisposin{i  (  'auses.—'Yhc  len<jth 
of  the  blind  sac,  and  its  comparatively  narrow  calibre,  favonr 
the  stagnation  of  ingesta,  and  increase  the  virulence  of 'its  con- 
tamed  organisms;  while  the  lymphatic  tissue,  so  abundant  in' 
this  part,  IS  specially  prone  to  infective  processes,  and  the 
presence  of  ^tlie  numerous  follicles  affords  an  easy  entrance  to 
bacteria.  These  conditions  are  increased  by  previous  patho- 
loipcal  or  physiolo<riail  chan>/e.,  e.g.  injuries,  inflammations 
menstruation,  or  natural  involution,  in  which  the  mucous  cells' 
otherwise  ])rotective  against  invasion,  tend  to  atrophv.  Tlie 
age  most  prone  to  appendicitis  is  between  ten  and  forty 
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'I'lic  e.rritiiKj  c'tuses  arc  trauuiatism  (including  stranis, 
violent  exercise)  and  exposure  to  cold  ;  but  most  of  all 
disorders  of  digestion,  due  in  many  cases  to  an  unusually 
hearty  meal  containing  indigestible  material  or  ptomanic 
poisons.  The  presence  of  hard  (but  not  sharp)  bodies  is  prob- 
ably of  little  ert'ect  in  this  respect.  JIheumatism,  influenza, 
and  enteric  fever  are  also  credited  with  inciting  an  attack. 

The  _tin(il  caut^e  is  infection  by  microbes.     The  normal 
appendix  is  never  sterile;  it  contains  usually  many  species 
of  bacteria,  including  streptococci,  staphylococci,  and  several 
anaerobic  organisms,  and  invariably  the  bacillus  coli.  In 
pathological  conditions  the  flora  is  the  same,  but  greatly 
increased  in  numbers,  while  the  number  of  species  is  generally 
less.    When  an  acute  attack  has  subsided,  however,  and  the 
phagocytic  action  of  the  tissues  has  been  freely  exercised,  the 
appendix  has  sometimes  been  found  to  be  sterile  ;  and  this  is 
common  enough  in  chronic  cysts  of  the  appendix.  Exti-a- 
appendicular  abscesses   in   the  acute  stage  always  contain 
numerous  bacteria;  but,  again,  if  the  acute  conditions  com- 
pletely subside,  these  are  found  to  be  sterile  in  a  considerable 
proportion  of  cases  {Lanz  and  Tavel). 

Pathology.— Catarrh,  in  the  first  place,  generally  causes 
considerable  swelling  of  the  muco\is  membrane,  and,  once  the 
limits  of  distension  are  readied,  the  lumen  becomes  occluded. 
This  again  causes  {<()  alteration  in  the  condition  of  growth, 
and  modifications  of  virulence,  of  the  bacterial  contents  ;  {!>) 
conHnement  of  bacterial  or  other  products  in  the  blocked 
appendix  :    {<')  increased   absorption  of    those    through  the 
lymphatics;  and  {d)  ulceration  of  the  mucous  membrane. 
Inflammation   is   seldom  confined  for  long  to  the  mucous 
membrane,  and   it  soon  liecomes  dift'used   throughoiit  the 
walls  of  the  appendix  and  the  adjoining  cweum,  {l//2>hh'i>x)  : 
it  may  affect  the  blood-vessels  with  septic  thrombosis,  or  the 
lymphatics,  spreading  to  the  ilio-colic  glands  on  the  posterior 
abdominal  wall.     l-urther,  (1)  the  blood-supply,  being  re- 
stricted (in  males  at  all  events)  to  one  or  two  small  vessels 
lyino-  iilong  the  appendix,  may  be  cut  off'  completely  by 
thrombosis,  causing  f/anf/reue  of   the  whole  organ  ;  partial 
gangrene  may  also  occur  from  (2)  kinking,  (3)  compression 
by  adhesionsj  or  (4)  pressure  of   a  solid  body  ((■..'/•  f«cal 
concretion)  in  the  lumen. 

Repeated  acute  or  prolonged  chronic  attacks  lead  to  atrophy 
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of  the  mucous  mcuiLmiic  and  to  cicatricial  constrictions.  If 
tlicsc  are  limited  to  the  proximal  part,  secretion  may  continue 
in  the  distal  end  and  give  rise  to  a  cyst;  and  if  intiannnation 
recurs,  this  may  become  purulent  {enq>i/tina). 

Secondary  Effects. — It  is  in  the  neighbouring  structures 
that  the  effects  of  appendicitis  are  chiefly  felt.  The  \)cv\- 
toneum  covering  the  appendix  and  the  adjacent  parts  becomes 
inflamed,  {a)  by  simple  exudation  of  toxic  products,  residting 
in  adhesions  wherever  the  appendix  may  touch  ;  {b)  by  extra- 
vasation of  bacteria  through  the  trealrned  wall,  resulting  in 
adhesions  if  the  infective  agent  is  nnld,  but  abscess-formation 
if  virulent  :  (c)  by  perforation,  resulting  in  general  peritonitis, 
or,  if  the  parts  are  walled  oif  by  jjrevious  adhesions,  in  localised 
abscesses. 

Adhesions  may  cause  ((f)  further  constrictions,  or  kinking 
of  the  ajjpendix  itself  ;  {h)  strangulation  of  neighboiiring  coils 
of  bowel  by  the  formation  of  fibrous  bands  ;  {<■)  chronic  con- 
sti})ation  and  colic  by  distortions  of  the  bowels ;  and  [d) 
dragging  pains  on  movements  of  the  psoas  and  other  muscles. 
Adhesions  at  the  tip  of  the  appendix  arc  not  infrequently 
accompanied  by  small  hidden  al)scesscs. 

Abscesses  form  usually  in  the  immediate  vicinity  of  the 
a])pendix  or  crecum  {2>eritt/j)lditic).  From  this  point  they  may 
spread  behind  the  ca3cum  {retrocm-al ),  and  u})\vards  along  the 
Hank  to  the  diaphragm  {mbphrmiv),  or  even  to  the  pleura  ;  oi- 
ilownwards  into  the  pelvis;  or  between  the  coils  of  bowel  to 
the  middle  line,  or  to  the  opposite  side,  whence  they  may 
spread  up  in  the  left  Hank.  .Suppuration  may  also  spread 
under  the  peritoneum  {rctroperitoneid),  and  cause  abscess 
between  the  layers  of  mesentery,  or  in  the  perinephritic 
tissue  :  or  penetrate  into  the  abdominal  wall,  and  give  rise  to 
diffuse  sup])uration.  Abscesses  may  opm  .yxmianrom///  (a)  on 
to  the  skin  near  the  iliac  region,  at  the  lunbilicus,  or  else- 
where :  (//)  into  the  cfccum  (the  most  common  route),  rectum, 
or  ileum,  and  occasionally  into  the  vagin<i  or  bladder  ;  and  (r) 
into  the  general  peritoneal  cavity. 

Thrombosis  spreading  to  the  mesenteric  vessels  may  lead  to 
luemorrhagic  infarction  of  the  intestines,  or  to  abscess  of  the 
liver.  InHanmiation  may  spread  also  by  anastomosing  vessels 
from  the  colon  to  the  systemic  veins,  and  set  up  thrombo- 
phlebitis of  the  veins  of  the  legs. 

Symptoms  of  Acute  Appendicitis. — I'aiu  always  occurs  at 


406 


HANDBOOK  OF  SURGERY 


some  time,  and  is  referred  at  first  either  to  the  right  ihac  or 
tiie  umbilical  regions,  or  all  over  the  belly  ;  it  begins  suddenly, 
and  recurs  in  spasms.  Later,  it  becomes  more  localised  in  the 
right  iliac  region  (especially  when  the  ap])endix  is  adherent  to 
the  abdominal  wall,  or  the  parietal  subj)eritoneal  lymphatics  are 
intiamed);  but  it  may  radiate  to  the  kidney  or  scapula,  or  to  the 
bladder,  testicle,  or  thigh.  It  is  excited  by  movements  of  the 
))Soas  and  other  muscles,  and  by  coughing,  etc.  A  sudden 
siiarp  pain  after  a  subsidence  often  means  a  perforation  or  a 
couunencing  general  infection.  Tenderness  is  nearly  always 
present,  especially  under  ^I^Bnrney^s  jioint  ("IJ,  to  2  inches 
from  the  anterior  si)inc,  on  a  line  joining  that  jwint  to  the 
umbilicus  "),  corresponding  to  the  origin  of  the  appendix  from 
the  ciecum.  Tenderness  on  pressure  on  the  opposite  side  is 
generally  reflex,  and  indicates  peritoneal  irritation  ;  and  hyper- 
icsthesia  of  the  skin  is  iisually  a  sign  of  peritonitis.  If  the  aji- 
])endix  occupies  the  pelvis  the  tenderness  may  only  be  elicited 
by  rectal  or  vaginal  })alpation.  RUjidity  of  the  ahdonunni 
vmsc/es  is  at  first  general,  but  afterwards  is  often  confined  to 
one  side,  or  to  a  small  area  overlying  the  inflamed  appendix. 
Musnday  sjxism  is  sometimes  elicited  on  slight  stroking, 
especially  when  the  appendix  is  adherent  to  the  abdominal 
wall. 

Local  sivellinfj  can  rarely  be  detected  in  acute  simple  a])pen 
dicitis.  Difuse  sireUing,  where  it  is  detected,  generally  is  due 
to  (a)  fibrinous  or  serous  exudation,  or  (J))  abscess  ;  while  a 
definitely  outlined  tumour  is  generally  (c)  rigid  nniscle  fibres, 
{d)  a  mass  of  oodematous  omentmn,  or  {e)  a  distended  and  stitl' 
appendix,  which  becomes  palpable  only  on  subsidence  of  the 
general  swelling  and  rigidity. 

Constipation  is  the  rule,  and  it  generally  persists  until  the 
acute  symptoms  are  over.  Sometimes  cases  begin  with  a 
sudden  evacuation  of  the  bowels,  while  in  others  diarrha-a  is 
persistent.  The  Ao?/yV.s  are  usually  somewhat  distended  ; 
extreme  distension,  with  persistent  vomiting,  is  suspicious  of 
general  peritonitis  or  ileus.  There  is  sometimes  a  temporary 
retention  of  urine,  and  often  pain  on  micturition.  Voniitin;/ 
is  more  or  less  constant  at  the  beo;inning  of  an  attack,  but 
it  soon  passes  off  ;  nausea  generally  accompanies  it,  and  may 
persist  for  a  longer  time.  Persistent  vomiting  and  nausea, 
especially  if  accompanied  by  hiccup,  is  suspicious  of  general 
peritonitis,  or  pus  in  contact  with  the  diaphragm. 
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Temper(ff)(re  varies  greatly,  and  is  very  misleading.  As  a 
rule,  it  is  slightly  raised,  varying  from  100'  to  103'  for  the 
first  few  days,  but  gradually  falling  to  normal  as  the  attack 
subsides.  Low  temperature  with  a  good  pulse  usually  indi- 
cates a  mild  attack  ;  but  if  accompanied  by  a  quick  and 
thready  ])ulse,  and  low  leucocytosis,  it  is  suspicious  of  a  very 
severe  attack,  or  rupture  with  peritoneal  absorption,  llising 
temperature,  accompanied  by  chills  and  increasing  leucocytosis, 
points  to  formation  of  pus  (abscess  or  purulent  peritonitis). 
High  temperature  with  morning  remissions  indicates  abscess; 
renewed  ])yre\ia  after  some  improvement  has  taken  place 
indicates  a  secondary  extension ;  while  continued  high 
temperature  with  recurrent  rigors  indicates  py.emia. 

The  pulse  is  of  great  importance  ;  very  rapid  [)ulse  is  always 
grave  ;  and  a  rapid  pulse  out  of  all  proportion  to  the  degree  of 
j)yrcxia  often  presages  a  fatal  termination.  At  the  beginning- 
it  is  always  accelerated,  but  gradually  declines  as  the  acute 
process  subsides.  With  spreading  peritonitis  the  pulse  is  rapid 
and  full ;  with  extreme  tymijanites  it  is  sometimes  of  high 
tension  ;  but  with  severe  intoxication  it  is  weak  and  irregular. 
In  I'are  instances  the  pulse  remains  good  even  in  fatal  cases. 

(h'tiend  conditions  :  in  mild  cases,  after  the  first  few  hours, 
the  patient  is  slightly  flushed,  suffers  from  a  little  headache 
and  thirst,  but  is  not  otherwise  very  uncomfortable  (indeed  a 
2)atient  may  sometimes  feel  so  well,  that  he  is  at  work  or  play 
even  after  a  large  abscess  has  fully  developed).  The  body  is 
usually  recumbent,  and  the  right  leg  flexed,  to  relax  the  psoas 
and  abdominal  muscles,  if  general  peritonitis  or  abscess 
occurs  the  aspect  of  the  patient  changes  accordingly. 

Complications. — The  commoner  ones  are  extra-appendicular 
abscess  as  noted  above,  and  general  peritonitis  resulting  from 
])erforation  of  the  appendix  or  ru])ture  of  a  localised  abscess. 
The  less  common  are  pleurisy,  cystitis,  and  even  pui-ulent 
nephritis,  and  fatal  h?emorrhage  from  erosion  of  a  large  artery. 

Varieties  of  Appendicitis. — The  so-called  "fulminating 
appendicitis  "  is  the  form  in  which  the  process  is  confined  to 
the  ap[)endix,  and  is  of  such  intensity  as  to  cause  complete 
gangrene  or  a  perforation,  and  so  flood  the  abdomen  -svitli  toxic 
material  before  any  definite  signs  of  illness  are  noted.  Owing 
to  the  absence  of  sensory  nerves  in  the  appendix  and  intestines, 
this  may  easily  happen  if  the  inflamed  appendix  is  kept  from 
contact  with  the  abdominal  parictes,  and  if  the  inflannnation 


408 


HANDBOOK  OF  SURGERY 


of  the  lymphatics  is  confined  to  the  immediate  neighbourhood. 
The  only  available  jireinonitory  sij/nK  in  such  cases  are  (1)  the 
history  of  previous  attacks  of  intestinal  disorders,  (2)  constipa- 
tion, sometimes  alternating  with  diarrhoea,  and  (3)  slight 
pyrexia  with  chilliness  and  headache,  coated  tongue  and  loss  of 
a])pL'titc'.    'J'lie  danger  of  these  cases  is  obviously  extreme. 

Chronic  appendicitis  ma}^  follow  an  acute  attack,  or  be 
chronic  from  the  beginning.  Three  fairly  distinct  clinical 
forms  are  recognised  :  (a)  recurrent,  in  which  the  attacks  are 
more  or  less  acnte,  and  are  repeated  at  intervals,  the  inter- 
vening periods  being  free  from  any  evidences  of  disease ;  {h) 
chronic  rela23sinr/,  in  which  the  patient  is  never  well,  and  is 
subject  to  acute  exacerbations;  and  (c)  residua/,  in  which  the 
symjDtoms  are  due  to  adhesions,  kinks,  etc.  Any  of  these  forms 
may  be  combined  with  the  condition  of  latent  appendicitis,  in 
which  the  infective  process  is  in  a  quiescent  state,  and  is  liable 
to  burst  into  activity,  and  often  terminates  in  perforative 
peritonitis. 

Symptoms. — The  recurrent  forms  are  similar  to  the  acute. 
In  residiud  conditions  the  chief  symptoms  are  obstinate  con- 
stipation, sometimes  alternating  with  diarrhoea,  and  even 
associated  with  memhranous.  colitis^;  flatulence,  either  general 
or  located  in  the  iliac  region ;  pain  and  tenderness,  excited 
or  aggravated  by  certain  kinds  of  food,  or  by  traumatism  from 
general  over-exertion,  or  excessive  movements  of  the  psoas 
muscle ;  chronic  dyspepsia ;  and  general  malnutrition,  which 
may  be  due  to  the  pi-esence  of  the  septic  focus  in  the  alimentary 
canal.    In  women  dysmenorrhoca  is  not  uncommon  as  a  result. 

Diagnosis. — Acxite  a2:>pendicitis  must  be  distinguished  from 
(1)  intestinal  obstruction  from  any  cause ;  (2)  gastro-enteritis 
and  enteric  fever  ;  (3)  peritonitis ;  (4)  affections  of  the  ureter 
or  kidney,  or  the  passage  of  a  calculus ;  (5)  inflammation 
of  the  gall-bladder  or  passage  of  a  gall-stone ;  and  from 
(6)  pleurisy  aft'ecting  chiefly  the  diaphragmatic  surface.  When 
exudation  has  occurred  it  has  to  be  distinguished  from  (7) 
impaction  of  fajces  or  foreign  bodies ;  (8)  intussusception  ; 
(9)  malignant  tumours  ;  and  (10)  enlarged  tubercular  glands. 
Ferf oration  may  simulate  (11)  rupture  of  a  gastric  or  intestinal 
ulcer,  or  (12)  a  tubal  pregnancy.  'The  chronic  form  is  to  be 
distinguished  from  (13)  sim])le  chronic  dyspepsia  and  constipa- 
tion;  (14)  peritoneal  tuberculosis;  and  (15)  in  women,  dys- 
menorrhoca due  to  other  causes. 
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Prognosis  in  all  cases  is  uncertain.  An  ordinary  acute 
attack,  unaccompanied  by  suppuration,  generally  subsides 
within  eight  or  ten  days,  and  the  inflammation  has  disai)peared 
in  three  weeks.  Any  case,  however,  acute  or  chronic,  may  end 
in  suppuration  or  perforation  ;  and  all  cases  are  liable  to  re- 
lapses or  recurrences.  With  localised  abscess  the  prognosis  is 
fairly  good,  if  surgical  treatment  is  promptly  carried  out,  but 
convalescence  is  apt  to  be  tedious.  In  cases  of  sudden 
perforation  the  danger  is  naturally  great,  varying  with  the 
interval  between  the  rupture  and  02)eration,  and  the  consequent 
extent  of  infection  of  the  general  peritoneum. 

Treatment. — Owing  to  the  uncertainty  of  tlie  outcome  of 
any  attack,  tlie  surest  means  of  relieving  the  ])atient  of  the 
danger  and  discomforts  of  the  disease  is  to  remove  the  ajjpendix 
before  dense  adhesions,  suppuration,  or  j^erforation  occur,  i.e. 
witliin  twelve  or  twenty-four  hours  of  the  onset.  But  it  is 
often  impossible  to  carry  out  this  plan  within  these  limits  of 
time,  beyond  which  operation  becomes  much  more  formidable. 
'I'he  general  practice,  then,  in  this  cotuitry,  is  to  treat  all  first 
attacks  l)y  physiological  and  medical  means,  but  to  prej^are 
for  immediate  surgical  interference  should  it  become  necessary. 

The  ]iatient  is  kept  in  bed;  all  food  is  withdrawn  for  the 
first  twenty-four  hours,  by  which  time  vomiting  has  generally 
ceased:  cooling  drinks  maybe  given  in  reasonable  (luantities: 
and  afterwards  the  diet  is  restricted  to  fluids  and  jellies  until 
convalescence  begins  to  be  established.  If  the  bowels  are 
loaded  a  glycerine  injection  may  be  given  the  first  day, 
l)receded,  if  the  faeces  are  hardened,  by  a  small  enema  of  olive 
oil ;  but  large  soap-and-water  enemas  should  be  avoided,  as  they 
are  apt  to  cause  excessive  peristalsis  and  colic,  and  ])t)ssibly 
encourage  rupture  of  a  diseased  bowel.  Hot  fomentations  or 
ice-bags  on  the  iliac  region  may  relieve  pain.  In  adults  a 
grain  of  opium  (or  }.  gr.  of  mor[)hine)  may  be  given  for  the 
same  juu-pose  and  to  control  peristaltic  movements. 

The  indications  for  operation  dui-ing  an  attack  ("achaiid") 
are  (1)  an  acute  attack,  seen  within  a  few  hours,  if  permission 
can  be  obtained  :  (2)  all  cases  of  rupture  {'^fnlmhiafhi;/ ")  \  (3) 
every  case,  at  any  stage,  when  su])puration  is  diagnosed  ;  (4) 
cases  of  ordinary  acute  appendicitis  which  are"  manifestly 
getting  worse ;  and  (5)  cases  whicli,  though  not  getting  worse, 
are  not  making  any  improvement  after  a  week.  * 

Prophijhictir  Operatio}i.^.~V\K\o\\hiQd\\  a  large  number  of 
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cases  of  ucuIl'  ai)p(.'U(licitis  recover,  and  do  not  recur,  but  this 
immunity  can  nevei"  be  relied  on  ;  and  every  appendix  wliich 
has  underuone  a  delinite  acute  attack,  or  more  than  one  mild 
chronic  attack,  should  be  removed.  This  operation  should 
not  be  performed  until  all  acute  inflanunation  has  subsided,  i.e. 
in  about  three  weeks,  when  it  can  be  done  with  great  safety 
{"afraid,"  or  "      the  </>iiet"). 

Operations. — The  incision  most  convenient  for  exposing  the 
appendix  is  one  about  3  or  1  inches  in  length,  nearly  parallel 
to  I'oupart's  ligament,  and  about  one  inch  from  it  {Hour, 
ArJJiiriici/).  The  muscle  fibres  are  separated,  and  drawn 
apart  with  retractors,  and  a  small  opening  made  in  tiie 
transversalis  fascia  and  peritoneum.  When  the  appendix  is 
suspected  to  l)e  nearer  the  middle  line,  the  incision  may  be 
made  just  inside  the  semidunar  line,  through  the  skin  and 
anterior  sheath  of  the  rectus,  the  nuiscle  retracted  inwards, 
and  the  posterior  shcatli  o])ened  an  inch  towards  the  middle 
line  (I}(iffle,  A'amiiierer);  the  nerves  must  be  drawn  aside  and 
protected  from  injury,  hence  any  enlargement  of  this  incision 
should  be  made  transversely. 

The  appendix  is  located  by  tracing  the  longitudinal 
bands  to  their  point  of  meeting,  where  it  arises  from  the 
Ciocum.  If  it  is  behind  (retrorm-a/),  the  ca3cum  must  l)e 
turned  forwards  to  expose  it ;  if  also  exfraperitoned/,  the 
outer  attachments  of  the  ciecum  must  be  first  loosened  by 
dissection.  The  c.ecum  is  packed  round  with  compresses ;  the 
appendix  separated  from  its  adhesions,  with  special  care  lest 
a  small  abscess  be  hidden  amongst  them.  The  meso-appendix 
is  divided  between  forceps,  and  the  base  of  the  appendix  itself 
crushed  with  a  powerful  broad  clamp  close  to  the  crecum, 
while  the  vessels  are  being  tied.  A  purse-string  suture  is 
placed  on  the  ca)cum  around  the  appendix  ;  the  stump,  which 
is  now  crushed  ({uite  thin  and  translucent,  is  ligated  with 
chromic  gut,  and  the  appendix  cut  oflf;  the  end  is  disinfected 
by  cautery  or  pure  carbolic  acid,  and  depressed  with  a  fine 
forceps  (or,  as  some  surgeons  prefei-,  invaginated  into  the  Ciecum 
without  ligation),  wdiile  the  purse-string  suture  is  tightened  ; 
and  the  dimple  sometimes  covered  in  with  a  second  Lembert's 
suture.  Many  other  methods  are  in  use,  such  as  making  a 
"cuflf"  of  muscular  layer  and  peritoneum  to  cover  in  the 
stump  ;  or  excising  the  base  of  the  appendix  flush  with  the 
caecum,  and  closing  the  aperture  with  the  usual  bowel  sutures. 
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The  wouiul  should  be  carefully  closed  in  order  to  avoid 
liernia- formation.      AVhere   there   is  any  small  abscess  or 
necrotic  patch  (which  it  is  impossible  to  trust  to  being  sterile), 
a  narrow  drain  leading  down  to  it  nuist  be  inserted  for 
three  days  at  least :  after  which,  if  no  suppuration  occurs,  the 
oritice  may  be  closed  with  secondary  sutures.    If  too  much 
stumj)  is  left,  or  if  it  is  buried  without  proper  disinfection, 
further  intlaumiation  or  an  abscess  may  arise.    In  suppurative 
cases  tlie  abscess  may  be  opened  through  the  iliac  incision  ; 
but  it  is  less  necessary  to  save  the  nniscles  if  more  room  is 
reifuired,  as  healing  takes  place  by  second  intention.  Abscesses 
forming  elsewhere  than  over  the  appendix  should  be  opened 
directly  where  they  point  ;  an  abscess  shut  oft' from  the  general 
l)eritoneum,  discovered  after  opening  the  abdomen,  should  lie 
drained  if  {)0ssible  through  a  sejtarate  extraperitoneal  opening. 
When  the  appendix  is  surrounded  by  an  abscess  it  may  slough, 
and  be  found  lying  free  in  the  pus  ;  or  it  may  undergo  atrophy 
and  give  no  further  trouble.    This  cannot  be  counted  on,  and 
it  is  safer  in  all  these  cases  to  dry  out  the  cavity  and  pack 
it  lightly  with  iodoform  gauze  for  drainage ;  in  a  few  days, 
when  the  suppui-ation  lias  subsided,  the  appendix  can  be 
exposed  and  removed  with  comparative  safety.    When  sudden 
rupture  has  occurred  innnediate  operation  is  necessary  ;  the 
sloughing  ai)pcndix  nuist  be  removed  and  the  cavity  drained, 
and  all  localised  eft'usions  should  be  dried  out  ;  but,  unless 
signs  of  general  jieritonitis  have  shown  themselves,  it  is  better 
not  to  Hush  out  the  abdomen,  for  fear  of  spreading  the  infective 
materia],  and  of  weakening  the  absorptive  power  of  the  peri- 
toneum.   (;eneral  peritonitis  is  treated  as  previously  described. 

Tuberculosis  located  about  the  appendix  and  ca)cum  is  not 
uncommon  ;  it  usually  gives  ri.se  to  symptoms  resembling 
those  of  chronic  ajjpendicitis. 

Tumours.— Jjenign  tumours  arc  rare  ;  but  carcinomata  are 
sometimes  found  in  the  appendix  after  removal  for  ai)parently 
sim])le  appendicitis, 

INTESTINAL  OBSTRUCTION. 

Intestinal  obstruction,  or  blocking  of  the  canal  (A)  by 
mechanical  means,  arises  from  many  sources.     I.  InteriinUt/ 
from  (1)  fa?cal  masses,  (2)  foreign  bodies,  or  (3)  tumours;  I'l'. 
inherent///,  from  (4)  stenosis;  Til.  externally,  from  (5)  pressure 
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of  o.xU'nial  Uuuuurs  uikI  cysts,  (0)  constriction  by  bands,  etc., 
(7)  volvulus,  (8)  hernia,  or  (9)  intussusception.  it  occurs 
also  (/I)  from  (10)  ■paralt/'^is  of  the  bowel  ("paralytic  ileus'), 
due  to  peritonitis,  thrombosis  of  the  mesenteric  vessels,  or  to 
diseases  of  the  central  nervous  system. 

1.  (1)  Masses  of  hardened   faeces  (.sr//Wa>)  are  apt  to 
collect  in  the  saccules  of  the  great  bowel,  where  they  become 
dried  and  nodular,  and  may  completely  occlude  the  lumen. 
Tiie  occlusion  is  at  first  generally  incomplete,  however,  so  that 
the  riuid  f.eces  are  allowed  to  pass,  while  more  solid  ])articles 
are  retained  and  add  to  the  obstruction.     When  the  luiiit  of 
capacity   is  reached  complete   obstruction   occurs,  with  its 
general  svm[)toms  to  be  noted  below,  and  with  a  ])alpable 
tumour  or  multiple  nodules  in  the  belly,  usually  doughy  in 
consistence,  though  sometimes  ([uite  hard,    'i'he  chief  con- 
ditions favouring  this   occurrence  are   eating  (juantities  of 
indigestible  food,  neglect  of  the  bowels,  chronic  constii)ation, 
dyspepsia,  and  atony  of  the  intestines  due  to  old  age,  chronic 
or  exhausting  diseases,  and  sometimes  to  a  congenital  tendency 
met  with  in\hildren  UdiojxUhiv  </i7afation).    Constriction  or 
previous  damage  to  the  bowels  are  also  predis])Osing  agents. 
The  continued  presence  of  scybaUe  may  cause  ulceration  and 
perforation,  and  in  the  acuter  obstruction  may  encourage 
formation  of  multiple  ulcers  above  the  obstruction. 

(2)  Foreign  bodies  include  all  sorts  of  articles,  which  cannot 
undergo  digestion,  swallowed  by  children  and  insane  or 
hysterical  people  ;  gall-stones,  especially  those  of  large  size  : 
and  intestinal  concretions  ("  avenoliths "  formed  by  aggrega- 
tion of  fibres  of  oats  or  other  seeds,  and  "enteroliths  "  formed 
by  accretion  of  plios])hates,  etc.,  round  some  nucleus).  The 
usual  point  of  impaction  is  the  lower  end  of  the  ileum,  or  at 
any  constriction  occasioned  by  anatomical  or  pathological 
causes.  A  tnmour-like  swelling  may  sometimes  be  felt  on 
deep  ])alpation. 

(3)  Tumours  growing  from  the  inner  walls  of  the  bowel, 
and  bloclving  the  hnuen,  are  chiefly  polypoid  adenomas  or 
lvmi)ho- sarcomas.  They  are  commonest  in  the  rectum  or 
colon,  where  they  may  be  felt  by  rectal  or  abdominal  ])alpa- 
tion.  The  sim])lc  tu^fiours  are  not  uncommon  in  children, 
and  give  rise  sometimes  to  intussusception.  These  tumours 
often  bleed  profusely,  and  may  snap  at  their  pedicle,  and  be 
discharged  by  the  rectum,  thus  relieving  the  obstruction. 
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II.  (4)  Stenosis  aiises  from  congenital  malformations 
(^\//.  imperforate  anus) ;  fi-om  inflammatory  tiiickening,  often 
the  result  of  appendicular  perityphlitis,  or  inflammation  of 
the  female  organs,  generally  situated  about  the  lower  end 
of  the  ileum  or  the  c.eeum  ;  from  contraction  of  ulcers, 
especially  those  arising  from  dysentery  or  tuberculosis — the 
former  being  commonest  in  the  colon  and  often  accompanied 
by  exuberant  cicatricial  tissue,  and  the  latter  conuuonest  in 
the  ileimi  and  often  annular  in  shape  ;  from  malignant 
tumours  obstructing  the  lumen  by  their  Indk  inside,  while 
cicatrisation  outside  constricts  the  circumference — commonest 
in  tlie  ciocal  or  sigmoid  regions. 

1 1  r.  (5)  Pressure  from  without  arises  from  tumours  or 
cysts  of  the  ovaries  or  kidneys,  from  enlarged  spleen,  hydatid 
cysts  projecting  from  the  liver,  displaced  uterus  (especially 
if  gravid  and  enlarged),  simple  inflammatory  and  other  swell- 
ings of  omentum,  cancerous  masses,  and  even  large  abscesses. 

(6)  Constrictions  by  bands  arise  from  (a)  inflammatory 
adhesions  between  two  parts  becoming  stretched  and  thinned. 
Or  from  (h)  natural  structures  whose  free  extremities  have 
beconic  adherent  to  another  part,  so  as  to  form  a  bridle  under 
which  a  loop  of  bowel  is  caught  ;  tliose  are  Meckel's  diver- 
ticulum (a  common  source  of  obstruction),  the  vermiform 
a[)j)endix,  the  Fallopian  tubes,  an  enlarged  ovary  with  a  long 
pedicle,  the  omentum,  and  the  appendices  epiploica;.  This 
form  usually  occurs  in  young  people,  and  is  rare  after  forty. 

(7)  Volvulus  is  {(i)  twisting  of  the  bowel  on  its  axis,  or 
kinking  from  dragging  against  an  adhesion,  so  that  the  lumen 
is  blocked ;  (/>)  twisting  of  a  loop  of  bowel  on  its  mesentery,  so 
that  its  mesenteric  vessels  also  are  obstructed  ;  and  (r)  twisting 
of  one  loop  of  bowel  round  another.  The  second  form  (6)  is 
the  most  frequent,  and  occurs  generally  at  the  sigmoid  flexure, 
where  the  conditions  are  favourable  to  its  occurrence,  i.e.  a 
long  movable  part  attached  Hrmly  at  each  end  ;  it  is 
commonest  in  middle  age,  after  forty.  The  third  form  (c)  is 
ajjt  to  occur  in  the  small  intestine  after  intestinal  operations 
of  various  kinds,  if  precautions  are  not  taken  to  avoid  it. 

(8)  Hernias  occur  at  any  age,  and  consist  of  (a)  ])ro- 
trusions  through  the  abdominal  walls,  —  e.rternal  heniutx 
(ride  p.  423) ;  and  (b)  ])rotrusions  through  natural  or  artificial 
openings  or  pockets  in  the  abdominal  cavity, — infernal  hernias. 
The   latter   comprise  hernia   through  (a)  the  foramen  of 
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Winslow  into  tlie  lesser  omental  sae,  (/>)  throngli  ()j)cnings  in 
the  diaphragm  (dilation  of  arcnate  ligaments,  congenital 
defects,  or  stab-wounds)  ;  (c)  into  a  duodeno-jejunal  pouch, 
{2'reifz's  or  mJiperifoneal  hernia)  ;  (//)  into  one  of  the  pouches 
in  the  ilio-ciccal  region  (jiamaHyi/)  ;  (r)  also  in  the  sigmoid 
mesocolon  {intersigmoid) ;  and  other  accidental  pouches ;  (_/') 
through  an  opening  in  the  mesentery,  or  (//)  omentum,  occur- 
ring either  as  a  result  of  operation  or  injury,  or  by  weakening 
through  atrophy,  and  occasionally  from  a  congenital  defect  ; 
also  (A)  through  a  slit  in  the  broad  ligament  of  the  uterus,  or 
(/)  the  suspensory  ligament  of  the  liver,  or  elsewhere. 

(9)  Intussusception  {vide  p.  420). 

B.  (10)  "Paralytic  Ileus"  (^■^/r  p.  422). 

Pathology. —  In  internal  and  inherent  obstructions  the 
fa3cal  stream  only  is  blocked.  The  symptoms  arise  chiefly 
from  spasmodic  contractions  and  accumulation  of  gas,  which 
cause  great  pain  and  exhaustion  ;  from  genei'al  starvation  ; 
and  from  toxic  absorption,  giving  rise  to  marasmus.  In  the 
external  varieties,  besides  occlusion  of  the  bowel  lumen,  the 
blood-supply  is  interfered  with  (strangulation).  ;\  knuckle 
of  intestine  is  twisted  or  compressed,  and  the  mesentery 
becomes  constricted,  so  that  the  venous  return,  at  all  events, 
is  obstructed,  causing  the  bowel  to  become  at  hrst  bluish  in 
colour,  then  dark  purple.  This  leads  also  to  a^dema  and 
swelling  of  the  bowel  walls,  and  encourages  distension  with 
gas  {fyinpanifes^)  formed  by  decomi)osition  of  the  contents. 
Meanwhile  the  poisonous  material  in  the  l)Owel  is  exuding 
through  the  damaged  wiUls,  and  giving  rise  to  toxaniiia 
and  shock.  This  may  occur  even  in  the  al)sence  of  complete 
occlusion  of  the  intestinal  lumen,  provided  that  ])art  of  the 
wall  is  strangulated  {e.i/.  Littre's  hernia).  The  constantly 
increasing  distension  may  cause  more  bowel  to  be  dragged  into 
the  constriction  (or  hernia) ;  and  the  distended  bowel  may 
cause  pressure  against  another  loo]),  and  so  give  rise  to  a 
second  focus  of  obstruction.  Distension  tends  to  further 
compression,  and  the  blood-supply  may  be  completely  cut  ott", 
in  consequence  of  which  the  bowel  will  rajiidly  necrose  ;  the 
colour  becoming  black,  grey,  or  mottled  with  green  spots,  the 
lustre  of  the  surface  quite  lost,  and  the  consistence  soft  or 
doughy,  instead  of  elastic.  When  a  gangrenous  bowel  I'uptures, 
general  peritonitis  is  the  usual  result  ;  though  there  is  often 
a  temporary  and  fallacious  relief  of  symptoms  at  this  occurrence. 
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Tlu'  accumulation  of  poisonous  material  above  the  obstruction, 
together  witli  distension,  venous  stasis,  and  inflammation  in 
the  vicinity,  often  gives  rise  to  small  mnliii>!e  iilcer%  scattered 
for  several  feet  above  the  point  of  constriction  ;  and  these  may 
cause  perforation  and  death,  even  after  the  primary  point  of 
obstruction  has  been  removed. 

'I'he  symptoms  are  either  acute  or  chronic.  The  former  are 
met  with  in  obstruction  by  constrictions,  volvulus,  hernias, 
and  intussusception,  in  all  of  which  strangulation  is  apt  to 
occur  early  :  death,  in  untreated  cases,  usually  occurs  in  four 
or  five  days.  The  latter  arc  often  present  in  the  other  forms, 
and  they  may  be  intermittent  and  subacute,  or  continuous  and 
chronic  ;  but  at  any  time  the}'  are  liable  to  become  aciite. 

Acute  obstruction  gives  rise  to  a  series  of  phenomena 
grouped  together  as  ileus  (e/'Aeu-,  to  tirixf).    (1)  J'ain  comes 
on  suddenly  if  strangulation  is  rapid,  but  gradually  if  slow. 
It  is  referred  either  to  the  umbilicus,  or  at  the  point  on  the 
abdominal  wall  nearest  to  the  attachment  of  the  constricting 
structure.    It  is  very  severe  and  griping  in  character;  and 
differs  from  that  of  peritonitis  in  that  it  is  more  localised,  the 
general  tenderness  f)f  the  abdomen  and  rigidity  of  its  walls  are 
much  less  pronounced,  and  pressure  on  the  belly  may  even 
relieve  it.     Later  on  pain  is   still  further  aggravated  by 
distension  of  the  bowels,  and  by  commencing  peritonitis.  (2) 
(Jo//apsr  is  always  present,  but  varies  in  acuteness  according 
to  ('0  the  suddenness  of  the  lesion  to  the;  bowel  and  its  nerves ; 
(/>)  the  locality  of  the  obstruction  (being  more  severe  wdien 
the  small  intestine  is  aflFected)  ;  (r)  the  extent  of  the  liowel 
implicated;   and  (d)  the  severity  of  the  damage  and  the 
amount  of  poisonous  material  effused.     Death,  when  it  occurs, 
is  due  to  collapse  from  septic  intoxication.    (3)    VomlUn<i  is 
constant  and  persistent,  thwarting  all  attempts  at  feeding 
by  the  mouth.    The  vomit  is  at  first  stomach  contents  and 
l)ile ;   later,  brownish  acid  fluid ;  and,  finally,  offensive  and 
feculent  material.    This  Ktercornccmis  vornifliKj  ;i])pears  earlv 
when  the  obstruction  is  in  the  small  intestine.     It  is  accounted 
for  in  various  ways,  none  of  which  are  conclusive  ;  the  vomitimr, 
at  all  events,  involves  the  ui)per  intestinal  tract  as  well  as  the 
stomach,  and   the  contents   ])(>comc   ra])idly  feculent  from 
d(>composition  in  the  presence  of  the  hanllm  'coll.    True  fiecal 
vomiting  is  uncommon.    (4)  Stoppage  of  the  boiveh  is  complete, 
not  ev(>n  fiatqs  being   passed,   though  sometimes  tenesmus 
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conies  (ju  iuterniittently.    At  first  there  may  be  an  evacuation 
of  the  bowel  below  the  obstruction,  but  afterwards  constipation 
becomes  established,  if  not  by  complete  occlusion,  then  by 
reflex  action  (as  in  the  cases  of  paralytic  ileus  and  Littre's 
hernia).    (5)  Jfefeormn,  or  distension  of  the  bowel  with  gas, 
accompanied  by  violent  spasmodic  peristalsis,  always  occurs 
sooner  or  later  above  the  obstruction,  and  between  the  points 
of  constriction  ;  and  it  may  attain  to  enormous  dimensions, 
wliile  the  bowel  below  it  is  "generally  empty  and  contracted, 
ft  is  dependent  chiefly  on  fermentation  of  the  fsecal  contents, 
modified  by  interference  with  the  circulation  in  the  bowel  walls. 
When  the  alxlomeu  is  opened,  the  intestines,  i-elieved  of  their 
controlling  pressure,  dilate  still  further,  and,  in  extreme  cases, 
may  rupture  on  slight  provocation.    In  stricture  of  the  colon 
tlnerc  may  be  "  l)allooning "  of  the  rectum,  i)robably  of  reflex 
origin.    (6)  General  condifiom. — The  face  is  often  cliaractoristic, 
( fades  Uippocratica),  the  features  are  sunken,  the  nose  pinched, 
and  the  expression  generally  careworn  and  anxious  :  this  is  in 
great  measure  due  to  drying  up  of  the  body  on  account  of  the 
constant  vomiting  of  fluid,  and  the  inability  to  replace  it  by 
ingestion  through  the  mouth.    The  urine  also  is  scanty  and 
liigh- coloured,  and  there  is  always  distressing  thirst.  The 
skin  is  cold  and  clammy,  and  the  temperature  is  generally  a 
little  subnormal.    The  pulse  is  rapid,  and  becomes  weak  and 
thready  if  peritonitis  ensues.    The  tongue  becomes  dry  and 
brown";  and  the  mouth  is  often  scored  by  dribbling  of  the 
acrid  vomit.     Occasionally  there  are  cramps  in  the  limbs, 
hiccup,  or  retention  of  urine. 

In  chronic  obstruction  the  symptoms  come  on  gradually. 
They  arc  often  intermittent,  but  at  each  recurrence  they  tend 
to  be  more  severe.    The  most  prominent  features  are  griping 
and  sometimes  agonising  pains,  which  are  often  induced  by 
indigestible  foods,  especially  by  such  as  cause  fennentation 
and  flatus.    In  the  intermediate  periods  the  patient  may  be 
almost  well,  V)ut  may  suffer  from  indigestion  of  some  sort.  Con- 
stipation is  the  rule,  though  fluid  fieces  arc  able  to  pass  ;  and 
there  may  be  spurious  (liarrlum,  or  a  flow  of  mucoid  liquid,  due 
to  catarrh  excited  by  retained  ffcces.    By  degrees  the  constipa- 
tion becomes  more  complete,  and  vomiting  begins  to  appear  at 
each  attack,  usually  accompanied  by  collapse,  and  locally  by 
visible  peristalsis  and  gurgling  in  the  abdomen.  Indigestion 
becomes  worse,  and  gives  rise  to  emaciation  ;  and  marasmus 
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ensues  from  perpetual  absorption  of  toxins,  the  breath  sometimes 
becoming  faecal  in  odour  ;  and,  finally,  deatli  occurs  from  ex- 
haustion, or  from  an  attack  of  acute  and  violent  ileus. 

Diagnosis. — The  condition  most  reseml)ling  obstruction  is 
peritonitis  in  the  early  stages  :  but  pain  is  less  spasmodic, 
abdominal  tenderness  and  rigidity  more  severe,  and  always 
elicited  by  palpation ;  vomiting  is  less  persistent,  and  not  so 
often  feculent ;  the  temperature  after  the  first  shock  has  passed 
off  is  inclined  to  rise  rather  than  fall ;  and  constipation  and 
meteorism  are  not  so  constant. 

In  obstruction  of  the  sviall  Intestine  the  pain  and  collapse 
are  much  more  severe,  and  stercoraceous  vomiting  comes  on 
earlier  ;  while  in  that  of  the  large  intestine  the  symptoms  as  a 
whole  are  less  acute,  but  meteorism  appears  early,  and  is  more 
pronounced,  and  tenesmus  is  not  uncommon. 

In  obstruction  irom. /cecal  accumulation  and  internal  tumours 
there  are  generally  premonitory  signs  before  the  acute  attack, 
and  a  tumour-mass  may  be  felt.     In  that  of  foreign  bodies,  the 
history  of  such  being  swallowed  may  be  obtained,  or  informa- 
tion may  be  got  by  X-rays.    In  stenosis  due  to  inflammation 
there  may  be  a  history  of  previous  acute  disease  ;  while  in  that 
due  to  a  tumour  the  mass  may  be  felt,  especially  when  the 
patient  is  anaesthetised.    Pressure  of  external  swellings  generally 
begins  in  a  chronic  way,  and  the  offending  mass  may  be  felt  by 
abdominal,  rectal,  or  vaginal  examination.     Constriction  hy 
hands,  etc.,  volvidus,  and  internal  hernias  usually  come  on 
suddenly  without  warning  ;  often  no  history  of  localised  inflam- 
mation can  be  obtained,  though  it  is  of  high  significance  when 
available.     Intussusception  occurs  most  frequently  in  j^oung 
children ;  the  invaginatod  bowel  makes  a  sausage-shaped  mass, 
which  is  revealed  by  palpation  or  percussion,  and  is  sometimes 
felt  presenting  in  the  rectum  ;  and  there  is  generally  a  discharge 
from  the  anus  of  blood-stained  nmcus.    External  hernias  are 
usually  detected  by  appearing  in  the  usual  sites.    Paralytic  ileus 
is  accompanied  by  other  acute  inflammatory  conditions,  or  severe 
nervous  disturbance.    In  all  cases  of  donht  the  rule  is  to  make 
an  abdominal  incision,  and  prepare  ifor  any  of  those  conditions. 

Prognosis.— The  acute  forms  if  unrelieved  are  almost  in- 
variably fatal,  from  septic  absor|)tion  through  the  peritoneum, 
or  from  rupture.  Chronic,  or  intermittent  subacute,  cases  may' 
under  careful  medical  treatment,  be  kept  under  control  for 
several  months  or  years,  according  to  the  origin.  Tliose 
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arising  from  scybalous  impaction,  when  once  relieved,  may  be 
kept  in  subjection  by  regulation  of  diet  and  bowels. 

TTe&tment.    Krteriia/  hernias  are  detected  by  examination 
of  the  orifices  in  the  abdominal  wall,  and  treated  as  will  be 
described  later.     In  obstruction  due  to /(tea I  impaction  the 
pain  may  be  relieved  by  warm  fomentations,  belladonna,  and 
opium.  ^Food  should  be  restricted  to  jellies,  soups,  and  barley 
water:  all  articles,  including  milk,  which  form  indigestible 
remnants,  being  withheld,  and  no  food  given  by  the  mouth  if 
vomiting  continues.    Purgatives  only  increase  the  distressing 
symptoms  ;  but,  in  the  less  urgent  cases,  injections  of  oil  are  of 
use  for  softening  the  faeces,  lubricating  the  canal,  and  facili- 
tating evacuation  of  the  bowels  by  large  soap  and  \yater  and 
turpentine  enemas.    These  should  be  repeated  twice  a  day 
until  the  symptoms  subside,  the  abdomen  remains  fiat,  and  free 
from  hardened  masses,  and  the  bowels  move  spontaneously. 
Tn  urgent  cases,  and  in  obstruction  from  foreign  hoth'ex,  etc. 
inside  the  canal,  relief  should  be  given  by  colotomy  and 
removal  of  the  offending  body,  the  bowel  being  afterwards 
sutured,  and  the  abdomen  closed.     In  some  cases,  however, 
where  the  bowel  is  not  readily  emptied,  Paul  s  tubes  should 
be  inserted  and  left  for  a  day  or  two. 

Strictures  causing  obstruction  should  be  excised  by  enter- 
ectomy  where  that"  is  possible ;  and,  if  malignant,  a  wide 
margin  must  be  taken  along  with  the  palpable  tumour,  and 
any  enlarged  glands  in  the  vicinity  removed  also.  Where 
resection  is  impossible,  on  account  of  adhesions,  or  where  the 
in-ogress  of  the  disease  is  beyond  hope  of  eradication,  an  anasto- 
mosis should  be  made  between  the  nearest  parts  of  the  intestine 
above  and  l)elow  the  strictiire  (short-circtdtinff) ;  but  care  should 
be  taken  not  to  isolate  too  great  a  length  of  small  intestine,  for 
fear  of  inducing  asthenia  from  deficiency  of  digestive  and 
absorptive  surface.  Stricture  of  the  sigmoid  flexure  should  l)o 
treated  by  inguinal  colostomy  above  the  obstruction. 

For  internal  hernia?.,  volvii/us,  obstruction  bi/  bands,  or  ileus 
of  doubtful  origin,  the  only  treatment  is  immediate  laparotomy. 
Once  the  diagnosis  is  made,  a  little  morphine  or  hyoscine  may 
be  given  to  diminish  pain  and  shock,  and  so  favour  the  con- 
ditions for  operation.  After  the  abdominal  incision  is  made, 
if  the  cause  of  obstruction  is  not  at  once  evident,  the  hand 
should  be  swept  first  down  to  the  right  iliac  region,  where  so 
manv  abdominal  disorders  have  their  origin,   the  inguinal 
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rings  being  felt  in  passing  ;  then  up  to  tlie  hepatic  and  splenic 
flexures,  and  down  to  the  sigmoid  and  pelvis  ;  if  the  obstruction 
is  still  not  found,  the  small  intestine  must  be  passed  through 
the  fingers  systematically,  beginning  at  the  jejuno-duodenal 
junction,  whore  the  commencement  of  the  bowel  can  be  easily 
identified.  All  constricting  bands  mast  be  divided  l)etween 
ligatures  ;  an  adherent  vermiform  appendix  or  Meckel's  diver- 
ticulum removed  (the  latter  by  ordinary  l)owel  resection  if 
large,  or  like  an  appendix  if  narrow) ;  and  a  volvulus  untwisted, 
or  resected  if  the  bowel  is  damaged  beyond  recovery.  When 
tympanites  is  more  than  moderate,  it  should  Le  relieved  by 
colotomy,  and,  if  well  marked,  by  introduction  of  Paul's  tubes. 

The  rondifioH  of  the  strangulated  bowel  after  relief  of  con- 
striction is  most  important.  Even  if  it  is  almost  black  in 
colour,  provided  that  the  surface  remains  lustrous,  it  may  still 
live.  Time  should,  be  allowed  for  the  circulation  to  become 
restored,  and  meanwhile  the  loop  is  covered  with  compresses 
wrung  out  of  warm  saline  solutions.  If  the  bowel  is  dead, 
and  if  the  patient's  condition  warrants  further  operation,  the 
segment  may  l)e  resected  ;  but  all  that  part  of  the  bowel  and 
mesentery  which  includes  any  of  the  stagnant  blood  stream 
must  be  excised. 

Should  the  patient  be  too  much  collapsed  for  any  such 
operation,  the  bowel  must  be  rapidly  drawn  out,  and  opened 
to  form  a  false  anus,  preferably  with  the  aid  of  Paul's  tubes  ; 
the  abdominal  wound  being  packed,  and  a  stitch  or  two  being 
inserted  into  the  bowel,  to  prevent  it  from  falling  back.  If 
the  patient  recovers,  a  more  radical  operation  mav  be  con- 
sidered. Meanwhile,  in  all  these  cases,  an  infusion  of  warm 
saline  into  the  abdomen  improves  the  condition  of  the  patient, 
l)y  diluting  the  i>oisonous  exudation,  and  ])y  relieving  shock 
through  al)sorption  of  the  fluid  into  the  blood.  ^ 

After-treatment. — If  the  immediate  treatment  is  successful, 
the  patient  is  kept  in  bed  until  the  wound  is  healed,  [f  the 
bowel  has  been  injured,  the  diet  must  l)e  easily  and  fully 
digestible  and  unirritating ;  this  must  be  continued  for  at 
least  three  weeks,  after  which  the  bowel  may  l)e  considered  to 
have  recovered  its  tone.  Sometimes  a  form  of  paralytic  con- 
stipation comes  on,  requiring  treatment  by  strychnine  and  mild 
laxatives  ;  and  there  may  be  even  a  permanent  atrophy  of  the 
intestine.  The  possibility  of  further  (secondary)  strictures 
must  be  kept  in  mind. 
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Intussusception  is  prolapse  of  one  part  of  the  bowel  into 
the  lumen  of  the  part  immediately  below  it.  Three  layers  are 
thus  produced,  the  outer  one  or  intussuscipiens,  and  the  two  inner 
ones  forming  the  intussusceptwn,  and  comprising  the  innermost 
or  enterinc/  layer,  and  the  middle  or  returning  layer.  Four  forms 
are  recognised  :  (I)  enteric,  att'ecting  the  small  intestine  only  ;  (a 
rare  form  in  the  living,  but  sometimes  found  in  the  dead  as  a 
result  of  irregular  peristalsis  in  the  dying,  and  often  multiple, 
and  ascending  or  "  retrograde ") ;  (2)  colic,  conhned  to  the 
large  intestine,  and  met  with  generally  in  the  descendmg  colon 
and  sigmoid  flexure ;  (3)  ileo-caecal,  where  the  ileum,  pre- 
ceded by  the  ileo-csecal  valve,  prolapses  into  the  colon  ;  this 
being  the  most  common  form  of  all ;  (4)  ileo-colic,  in  which 
the  small  intestine  prolapses  through  the  ileo-cajcal  valve  ;  in 
this  case  the  invagination  increases  at  the  expense  of  the 
entering  layer,  at  least  until  no  more  can  enter— thus  differing 
from  all  the  others,  which  increase  at  the  expense  of  the 
intussuscipiens  only. 

Intussusception  is  rare  ui  adults,  and  is  then  generally 
chronic  ;  but  in  children,  and  especially  in  infants,  it  is  common, 
and  is  mostly  acute,  and  often  fatal. 

jEtiology.  —  The  colon,  in  infants  especially,  is  relatively 
much  wider  than  tlie  ileum,  and  if  the  latter  should  pout  into 
it  on  account  of  any  irregular  peristalsis,  it  may  be  gripped 
and  drawn  inwards.  Such  spasms  may  originate  with  worms, 
undigested  food,  purgatives,  or  with  localised  typhlitis.  Any 
pendulous  body,  like  a  polypoid  tumour,  or  an  appendix  pro- 
jecting its  base  into  the  ctecum  (more  especially  if  completely 
inverted),  may  induce  intussusception  by  being  caught  in  the 
downward  peristalsis. 

Pathology.— The  bowel  always  enters  the  lower  part  from 
above  (descending) ;  and  the  mesentery  is,  of  course,  drawn  in 
with  it.    This  produces  a  firm  rounded  mass,  which,  on  account 
of  the  drafting  at  its  mesenteric  border,  assumes  a  curved 
shape.    Sometimes  it  is  only  an  inch  or  two  in  length,  and 
occupies  the  iliac  fossa;  but  it  may  fill  the  transverse  or 
descending  colic  positions,  and  descend  to  the  anus,  or  even 
project  through  it.    The  appendix  follows  the  ciecum,  and  is 
buried  in  the  intussusceptum  ;  but  it  may  become  inverted, 
and  appear  in  the  rectum  hanging  free.    In  the  more  severe 
form,  and  especially  in  infants,  the  combined  mass  of  bowel  and 
mesentery  soon  distends  the  intussuscipiens  to  its  utmost,  and 
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the  mesenteric  vessels  become  obstructed  ;  this  leads  to  oedema 
and  swelling,  which  prevents  reduction,  and  effusion  of  mucus 
tinged  with  extravasated  blood;  and  later  to  gangrene  and 
sloughing  of  the  inner  layers.  Meanwhile,  effusion  and  inflam- 
mation take  place  between  the  peritoneal  (inner  and  middle) 
layers  in  contact,  which  not  only  give  rise  to  septic  intoxica- 
tion, but  also  to  gluing  of  the  parts  togetlier  ;  in  exceptional 
cases,  where  gangrene  of  the  inner  parts  takes  place,  this 
adhesion  prevents  extravasation  and  peritonitis,  and  thus  effects 
a  spontaneous  cure. 

The  symptoms  of  acute  intussusception  begin  with  })ain, 
generally  sharp  and  spasmodic  at  first,  but  afterwards  becoming 
more  dull  and  constant,  and  located  often  in  the  right  flank. 
It  is  accompanied  by  shock,  which  in  infants  may  be  very  pro- 
found. Vomiting  is  not  common  ;  but  there  is  tenesmus,  and, 
after  a  little,  discharge  of  blood  and  mucus,  and  sometimes 
diarrluca.  There  is  little  meteorism  as  a  rule,  and  the  belly 
walls  are  lax  ;  the  tumour,  therefore,  can  usually  be  easily  felt 
in  the  right  iliac  region,  or  as  invagination  proceeds,  moving 
towards  the  hepatic  flexure  and  transverse  colic  region,  and  in 
more  advanced  cases  appearing  in  the  rectum,  where  the  tip  of 
the  invaginated  bowel  may  be  felt  like  an  os  uteri.  If  un- 
relieved the  patient  dies  of  septic  intoxication,  or  rupture  and 
peritonitis. 

In  the  chronic  form  all  the  symptoms  are  less  marked  and 
more  inconstant.  The  pain  is  less  severe,  and  vomiting  is 
more  common,  especially  after  taking  food.  There  may  be  con- 
stipation or  diarrhcea,  and  tenesmus  is  generally  present.  A 
tumour  is  often  palpable  through  the  abdominal  walls  or  even 
by  the  rectum.  The  intermittent  and  recurrent  forms  in  older 
children  often  subside  spontaneously,  by  keeping  the  patient 
in  bed,  withholding  all  food  but  soui)s  for  a  day  or  two,  and 
giving  a  small  ([uantity  of  opium  to  reduce  peristalsis.  Death, 
when  it  occurs,  is  from  marasmus,  or  perforation  of  multipl(> 
ulcers,  01-  from  a  chronic  case  becoming  acute. 

Diagnosis  [vide  p.  417). 

Prognosis,— The  acute  cases  are  very  dangerous.  In 
infants  under  one  year,  cases  which  cannot  be  rediiced  by 
operation  or  otherwise,  but  require  resection,  are  almost 
invariably  fatal ;  those  which  can  be  reduced  by  means  of  an 
abdomiiial  incision  are  slightly  more  favourable  ;  while  those 
which    are    reducil)le  without   laparotomy  are  rather  more 
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satisfactory,  provided  shock  is  not  too  profound.  Even  then 
recurrences  may  take  place,  or  a  stricture  may  form  later  at 
the  site  of  the  constriction.  In  older  children,  and  in  adults 
especially,  the  prospects  are  brighter — prognosis  as  a  rule 
improving -the  more  "chronic"'  the  conditions. 

Treatment  of  acute  intussusception  is  laparotomy  without 
delay.  Injections  of  oil  or  insufflation  may  in  nJight  cases 
reduce  the  prolapse,  but  in  most  instances  they  are  waste  of 
time.  In  children  especially  shock  must  be  counteracted  in 
every  possible  way  ;  and  as  soon  as  the  abdomen  is  opened  the 
intestines  may  be  flooded  with  warm  saline  solution.  Reduc- 
tion should  only  be  attempted  by  squeezing  the  lower  pait,  in 
order  to  lessen  the  oedema  and  to  permit  withdrawal  by 
pressing  upwards ;  pulling  at  the  other  end  is  dangerous,  and, 
if  the  bowel  is  firmly  adherent,  there  is  almost  sure  to  l)e  some 
necrosis  requiring  resection  in  any  case.  If  the  bowel  cannot 
be  reduced,  a  longitudinal  incision  must  be  made  in  the  sheath, 
the  inner  layers  cut  across  and  joined  by  Jfannse/rv  method,  or 
more  quickly  by  inserting  a  decalcified  bone  bobbin,  and  tying 
it  round  with  strong  silk,  including  both  layers  of  the  in- 
tussusceptum  {Ullmann).  The  loose  portion  is  removed,  and 
the  incision  in  the  bowel  sutured  and  covered  with  an  omental 
graft.  The  parts  nuist  be  packed  round  with  compresses,  and 
if  possible  brought  out  of  the  abdomen  before  the  bowel  incision 
is  made  ;  afterwards  the  bowels  are  again  flushed  with  saline, 
and  the  abdomen  closed. 

In  chronic  and  subacute  cases  the  bowel  is  less  likely  to  be 
damaged,  and  may  be  treated  with  more  liberty  :  the  entering 
part  often  can  be  withdrawn  by  gentle  traction,  aided  by 
s([ueezing  from  below  ;  and,  if  adhesions  have  formed,  they  may 
be  bi-oken  down.  Any  small  necrotic  nlcers  should  be  closed 
by  Lembcrt's  suture  ;  but,  if  they  are  numerous  or  extensive, 
this  portion  of  bowel  should  be  resected.  In  refractory  cases 
the  whole  intussusception  may  be  excised  ;  but  if  the  patient 
is  suftering  from  much  shock  it  may  only  be  possible  to  per- 
form enterostomy,  and  hope  for  the  intussusceptum  to  slough 
away  inside.  In  recm-rent  cases  the  narrow  neck  may  slip 
back  again  after  reduction,  and  a  length  of  bowel  at  that 
point  should  be  sutured  to  the  abdominal  wall  to  prevent  this 
occurring  (Spencer). 

Paralytic  {adyyiamlc)  ileus  is  a  condition  of  paralysis  of 
the  intestinal  muscles,  arising  from  paraplegia,  etc.  but  more 
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commonly  as  a  result  of  damage  to  the  bowel  walls  themselves 
from  persistent  over-distension  with  gas  or  fseces,  from  partial 
strangulation  with  injury  to  the  muscular  coats  or  more 
especially  to  the  blood-supply,  or  from  peritonitis.  It  occurs 
also  (rarely)  in  children  as  a  congenital  affection* (idiopathic 
dilatation). 

The  chief  symptoms  are  extreme  tympanites  and  meteorism, 
constipation,  and  other  signs  of  obstruction  of  a  subacute 
charactei', — -vomiting,  pain,  and  some  collapse. 

Treatment. — The  gas  sliould  be  drawn  oft"  by  a  rectal  tube 
retained  for  several  hours  at  a  time.  The  tone  of  the  intestines 
must  be  improved  by  massage,  administration  of  strychnine, 
and  afterwards  by  stimulating  laxatives.  In  the  more  acute 
cases  colostomy  may  be  required.  Chronic  congenital  cases, 
which  resist  treatment  by  regular  evacuation  with  enemas, 
may  be  relieved  by  making  an  anastomosis  between  the 
ascending  colon  and  tiie  rectum. 

HERNIA. 

Abdominal  hernias  are  either  external,  i.e.  protrusions  of 
the  vi-scera  through  the  deeper  parts  of  the  abdominal  wall, 
or  inteynal,  which  have  already  been  considered.  The  word 
hernia,  though  originally  meaning  only  this  condition,  is  used 
also  to  denote  protrusions  of  other  parts  {e.y.  of  brain  or 
muscle) ;  the  English  "  rupture "  implies  laceration  of  the 
tissues,  which  is  not  essential,  and  by  no  means  frequent. 

.^Itiology. — Hernias  ai'c  either  congenital  in  origin,  or  are 
av<iuire(t.  The  former  are  present  at  l)irth,  or  occur  soon  after, 
by  the  entrance  of  a  viscus  into  a  congenital  sac  left  by  the 
non-closure  of  a  peritoneal  diverticulum  {e.g.  vaginal  process), 
or  through  a  defect  {e.g.  in  diaphragmatic  hernia).  The  layers 
of  peritoneum  fail  to  coalesce,  and  even  if  there  is  no  protrusion 
into  the  tube,  always  constitute  a  potential  site  of  hernia  ; 
(and  should  it  fill  up  with  fluid,  a  congenital  hydrocele  is 
formed).  The  accjuired  forms  occur  after  the  peritoneal  struc- 
tures have  reached  their  normal  development,  and  nearly  always 
result  from  continued  or  repeated  pressure  on  one  point  of  the 
abdominal  wall,  where  the  surface  is  already  dimpled  out- 
wards (as  at  the  internal  abdominal  ring,  or  at  the  site  of  an 
abdominal  scar).  Pressure  outwards  becomes  located  at  this 
point,  and  tends  to  increase  the  depression  until  a  piece  of 
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bowel  or  omentum  can  be  lodged  in  it ;  after  which  the  process 
is  apt  to  advance  rapidly,  especially  in  weakened  tissue  such 
as  a  cicatrix.  The  most  important  contributing  cause  is 
increased  abdominal  tension.  This  may  be  produced  by 
persistent  coughing  during  an  attack  of  bronchitis ;  straining 
to  make  water,  in  the  endeavour  to  overcome  any  existing 
obstruction  to  the  flow  of  lu-ine  ;  or  straining  at  stool.  It  is 
produced  also  by  violent  and  repeated  exertions,  such  as 
lifting  heavy  weights,  and  the  like.  In  a  few  cases  a  single 
sudden  strain  has  caused  laceration  of  the  tissues  and  the 
appearance  of  a  hernia ;  but  this  form  is  rare,  and  is  confined 
to  direct  hernias.  Most  cases,  which  are  apparently  of  this 
nature,  are  sudden  protrusions  of  bowel  into  a  congenitally 
patent  sac  which  had  not  been  suspected  to  exist.  A 
predisposing  condition  is  accumulation  of  fat  in  the  body. 
Small  lobules  of  fat  are  apt  to  penetrate  the  abdominal  wall 
along  with  vessels,  or  fill  up  natural  depressions,  and  as  they 
increase  in  size,  tend  to  dilate  the  structures.  And  if  the 
fat  for  any  reason  becomes  absorbed,  an  opening  is  left  through 
which  a  hernia  readily  penetrates. 

Pathological  Anatomy.  —  The  opening  in  the  parietes  is 
called  the  mouth  ;  and  it  is  situated  generally  at  some  place 
where  the  abdominal  wall  is  thinner  and  more  yielding.  If  it 
passes  directly  through  (as  in  an  umbilical  hernia),  it  forms 
arm'/;  but,  if  obliquely  (as  in  an  inguinal  iiernia),  a  canal, 
which  is  bounded,  however,  at  either  end  by  an  internal  and 
external  ring.  In  old  hernias  this  passage  may  be  much 
dilated,  so  that  a  real  canal  is  lost,  and  is  represented  by  a 
single  wide  ring. 

The  coverings  vary  with  the  situation ;  but  in  all,  the 
different  layers  tend  to  be  fused  together,  so  that  anatomical 
distinctions  are  impossible ;  and  the  skin  is  often  thinned. 
The  innermost  layer  of  all  is  the  sac,  composed  of  peri- 
toneum, continuous  wdth  that  lining  the  abdominal  cavity. 
In  acquired  hernias  the  sac  is  pushed  in  front  of  the  viscera 
which  form  the  contents.  The  peritoneum  is  very  elastic,  and 
becomes  easily  distended  ;  it  also  develops  locally,  so  as  to  line 
a  hernia  of  any  size.  In  all  hernias  of  long  standing  it  becomes 
considerably  tiiickened  and  adherent  to  the  surrounding 
structures.  Once  the  mouth  has  been  passed,  the  sac  dilates 
and  becomes  more  globular  ;  and  it  may  be  divided  into 
separate  saccules  (bilocular,  hour-glass,  etc.)  by  internal  ad- 
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hesions,  or  V)y  dilatation  against  structures  of  different  degrees 
of  expansibility.  It  may  be  closed  at  the  neck  by  fusing  of  the 
walls  together,  or  by  adhesion  of  a  plug  of  omentum  in  the 
opening ;  should  fluid  collect  in  such  a  cavity  it  forms  a 
hydrocele  of  tlie  mc. 

The  contents  of  hernial  sac  are  usually  the  small  intestine 
{enter ocele),  {ki)\i],  a  hernia),  especially  the  lower  part  of  the 
ileum  ;  or  the  omentum  (epiploce/e),  or  both  (entero-epipl ocele) ; 
sometimes  part  of  the  large  intestine.  The  whole  diameter  of 
the  intestine  ma}'  occupy  the  sac,  but  in  rare  cases  only  a 
portion  of  its  circumference  is  protruded  {Richter's  hernia),  or 
a  congenital  diverticulum  {Littre's  hernia).  Occasionally  the 
ovaries,  tubes,  or  vermiform  appendix  are  present,  or  even  small 
loose  bodies,  originating  probably  in  detachment  of  appendices 
epiploicae.  In  ventral  and  other  irregular  hernias  almost  any 
abdominal  organ  may  be  found  in  the  sac,  even  the  liver, 
bladder,  or  gravid  uterus ;  indeed,  the  greater  part  of  the 
abdominal  contents  may  be  pi'esent  in  a  hernia  at  one  time. 
Generally  speaking,  the  more  mobile  the  organ,  from  the  length 
of  its  attachments  and  otherwise,  the  more  likely  is  it  to 
appear  in  a  hernia. 

Various  Conditions  of  Hernia. 

Reducible  hernia  is  one  which  can  be  replaced  by  manipula- 
tion {ta.i-is)  ;  or  which  slips  back  spontaneously  when  the  patient 
lies  down  and  relaxes  the  abdominal  pressure. 

The  signs  of  such  a  hernia  are  (1)  a  swelling  at  the  hernial 
opening,  generally  soft  and  elastic,  if  it  contains  bowel,  but 
doughy,  if  omentum  ;  (2)  it  can  be  returned  to  the  abdomen, 
usually  with  "a  slip  and  a  gurgle";  (3)  if  the  tip  of  the 
finger  is  inserted  in  the  ring,  the  bowel  is  felt  giving  an  im- 
pulse when  the  patient  coughs  ;  (4)  if  the  finger  is  withdrawn, 
the  hernia  tends  to  follow  it  down  the  canal  in  response  to 
straining ;  (5)  an  expansile  impulse  on  coughing  is  felt  when 
the  hand  is  placed  on  the  swelling ;  (6)  percussion  gives  a 
clear  note  when  bowel  is  present,  muffled  if  covered  with 
omentum,  and  dull  if  only  omentum  or  other  solid  body  is 
present ;  (7)  the  swelling  is  opaque  to  light,  except  in  some 
hernias  in  infants. 

Treatment. —Palliative  treatment  consists  of  reduction  of 
the  hernia,  and  keeping  it  in  place  by  means  of  a  truss.  In 
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adults  this  support  may  be  left  off'  at  night ;  but  if  there  is 
any  tendency  to  cough/a  light  one  should  be  worn,  in  order 
to  prevent  prolapse  and  strangulation  of  the  hernia  during 
sleep.  In  all  cases  where  there  is  a  prospect  of  spontaneous 
cure  the  truss  must  be  worn  continuously. 

False  or  apparent  reduction  is  pushing  back  the  bowel  so 
that  it  (a)  re-enters  the  abdomen  "m  mas.se  •' along  with  its 
sac,  or  (/>)  passes  into  a  diverticulum  in  the  abdominal  wall. 
In  either  case  strangulation  is  more  apt  to  follow  :  or  if  it 
has  already  taken  place,  this  manipulation  will  do  little  to 
relieve  it.  The  condition  may  sometimes  be  recognised  in  time 
by  the  presence  of  a  palpable  tumour  in  the  abdomen  close 
behind  the  hernial  orifice. 

Radical  Treatment. — In  infants  under  one  year  the  open 
peritoneal  processes  tend  to  close  ;  and  if  the  hernia  is  prevented 
from  entering,  spontaneous  cure  may  be  obtained.  Hopes  of  cure 
are  deferred,  of  course,  each  time  the  bowel  enters  the  canal  : 
and  this  treatment  as  a  radical  measure  is  generally  useless 
after  the  first  years  of  life.  The  only  other  method  is  by 
operation  ;  and  this  should  be  carried  out  in  (1)  all  cases  of 
hernia  in  children  who  have  worn  a  truss  continuously  for  a 
year  without  cure  :  (2)  hernias,  even  those  of  large  size,  in 
adults,  which  though  reducible  give  rise  to  trouble,  or  prevent 
the  entrance  of  the  patient  to  certain  services,  (.3)  or  which 
cannot  be  kept  reduced  by  a  truss  under  any  conditions  likelj 
to  be  encountered  ;  (4)  those  which  become  irreducible,  or  (5) 
strangulated,  or  which  from  their  nature  or  position  are  liable 
to  become  so. 

Operation  is  contra-indicated  (except  in  cases  of  strangula- 
tion or  serious  disablement)  in  the  aged,  or  those  over  sixty  if 
there  is  any  arterio  sclerosis,  bronchitis,  or  general  debility. 
It  is  also  questionable  for  very  large  hernias  in  patients  who 
are  very  obese,  decrepit  from  alcoholism,  etc.  or  suffering  from 
any  serious  organic  disease.  All  such  patients  bear  operations 
badly,  and  are  specially  liable  to  post-operative  pneumonia, 
a  condition  which  is  apt  to  arise  after  any  surgical  measure  on 
the  abdominal  organs.  In  others  it  should  be  postponed,  when 
there  is  bronchitis  or  other  unfavourable  condition,  or  any  skin 
disease  in  the  neighbourhood  of  the  hernia. 
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Accidents  of  Hernia. 

Irreducibility. — A  hernia  may  become  irreducible  from  (1) 
excessive  development  of  fat,  either  (a)  located  chiefly  in  the 
omentum  or  mesentery  after  they  liave  entered  the  sac,  so  that 
!i  club-shaped  mass  is  formed  wider  than  the  neck  ;  or  (//)  in 
naturally  corpulent  persons,  so  occupying  the  abdominal  cavity 
that  the  hernia  can  no  longer  be  returned  from  want  of  room. 
The  other  causes  are  (2)  inflammatory  adhesions  in  the  sac  aris- 
ing from  injuries  or  intermittent  pressure  of  a  truss,  producing 
(c)  fixture  of  the  bowel  or  omentum  to  the  sac  wall,  (d)  coherence 
of  the  omentum  into  a  solid  mass ;  or  (e)  a  collection  of  cysts 
from  accunuilation  of  effusion,  or  (/)  entanglement  of  the  hernial 
contents  in  bands  formed  between  different  parts  of  the  sac  ; 
also  (g)  contraction  of  inflammatory  tissue  outside  the  neck  of 
the  sac,  or  (h)  in  the  sac  wall  itself.  The  most  liable  to  become 
irreducible  are  femoral  and  nmbilical  hernias,  and  those  which 
contain  omentum  or  organs  uncovered  with  peritoneum. 

The  signs  of  an  irreducible  hernia  are  mainly  those  of  a 
reducible  one,  which  can  no  longer  be  replaced.  It  is  gener- 
ally tenser  and  more  elastic  in  consistence ;  it  may  vary  in 
size  from  time  to  time  by  entrance  of  more  bowel,  etc.  and 
is  then  often  part/all t/  reducible  —  the  movable  part  being 
generally  intestine,  while  the  omentum  is  more  likely  to  be 
Hxed.  Dragging  on  the  mesentery  often  gives  rise  to  nausea 
and  colicky  pains  ;  and  if  the  hernial  sac  contains  large  intestine 
there  is  usually  constipation. 

Treatment. — If  the  irreducibility  is  due  to  accumulation 
of  fat,  the  hernia  may  again  become  reducible  if  the  patient 
emaciates  under  disease  or  long  confinement.  This  wasting 
may  be  induced  also  by  strict  dieting ;  and  it  should  be  made 
a  preliminary  measure  before  all  operations  for  very  large 
hernias  in  the  obese.  Rest  in  bed,  constant  elastic  pressure, 
and  frequent  taxis,  help  to  render  it  reducible.  (Taxis  is 
manipulation  of  the  hernia,  by  steadying  the  neck  with  the 
fingers  of  one  hand,  while  the  fundus  is  scjueezed  like  a  sponge.) 
If  these  measures  fail,  the  only  other  method  of  cure  is  opera- 
tion. If  this  be  refused,  palliative  treatment  consists  in 
protecting  the  hernia  with  a  truss  or  a  belt  provided  with  a 
hollow  cup  or  a  bag,  so  that  further  increase  is  prevented,  with- 
out pressure  on  the  hernia  itself,  and  therefore  without  extra 
danger  of  inflammation  or  strangulation. 
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Incarceration  (or  obstruction)  is  blockage  of  the  lumen  of 
the  intestine  in  an  irreducible  hernia.  It  is  confined  almost 
entirely  to  hernias  of  the  large  intestine,  as  the  small  gut 
contains,  as  a  rule,  only  fluid  faeces.  It  arises  generally  in 
(•ostive  people,  from  ingestion  of  some  indigestible  food,  or 
from  insufficient  mastication. 

The  symptoms  are  those  of  an  irreducible  hernia,  which 
gradually  becomes  larger  and  harder,  and  often  tender  and 
])ainful.  Constipation  becomes  established,  and  general  signs 
of  subacute  obstructive  ileus  come  on.  They  differ,  however, 
from  those  of  strangulation  in  being  gradual  in  onset  and 
milder  in  character  :  sonae  flatus  may  be  passed  ;  there  is  little 
vomiting  or  collapse ;  and  the  hernia  retains  some  impulse  on 
coughing. 

Treatment. — Rest  in  bed,  with  no  food  for  the  first 
twenty -four  hours,  after  which  the  diet  must  be  restricted 
to  digestible  fluids  as  long  as  the  symptoms  persist.  Purga- 
tives aggravate  the  symptoms,  and  may  set  up  strangulation  : 
but  enemas  may  be  employed  with  advantage  once  the  acuter 
signs  abate.  Hot  fomentations  or  ice-bags  may  be  applied 
to  the  hernia  for  relief  of  pain  and  relaxation  of  the  tissues. 
Should  this  treatment  be  unsuccessful,  operation  is  usually 
called  for  ;  and  always  if  strangulation  comes  on. 

Inflammation,  aft'ecting  the  interior  of  the  sac  or  its  contents 
(practically  a  slight  local  peritonitis),  arises  readily  from  irrita- 
tion by  pressure  of  a  too  strong  or  ill-fitting  truss,  from  blows, 
or  even  from  violent  exercise.  The  omentum  being  so  largely 
supplied  with  blood-vessels  is  liable  to  stasis  from  slight  com- 
pression, with  subsequent  effusion  and  adhesion  to  the  sur- 
rounding tissues.  Obstruction  of  the  bowel  in  some  degree 
may  also  give  rise  to  exudation  of  irritating  fluid  from  the 
interior.  Inflammation  here,  as  elsewhere,  may  go  on  to 
suppuration  ;  but,  as  a  rule,  it  subsides  in  a  few  days.  ^  It 
occurs  most  frequently  in  small  femoral  hernias  containing 
omentum. 

The  symptoms  are  pain  and  tenderness  of  the  swelling, 
which  becomes  tense  and  hard.  The  skin  in  severe  conditions 
becomes  reddened  and  oedematous.  Constitutionally  there 
is  usually  sickness  and  malaise,  and  sometimes  rigors  and 
fever. 

Treatment  consists  of  rest,  with  soothing  applications  and 
opium  to  allay  pain,  and  light  digestible  diet.    If  suppuration 
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occurs,  it  must  be  treated  by  incision  and  drainage.  When 
the  acute  condition  has  abated,  it  is  advisable  to  perform  a 
radical  cure  if  there  is  no  special  counter-indication. 

Strangulation  may  occur  in  any  hernia  at  any  time,  aud  if 
unrelieved  is  usually  I'atal ;  it  is  therefore  the  chief  accident  to 
be  feared  and  provided  against.  By  strangulation  in  a  hernia 
is  implied  (1)  a  firm  constriction  so  that  the  viscus  cannot  be 
reduced,  (2)  disturbance  of  the  circulation,  which  may  end  in 
gangrene,  and  (3)  if  intestine  is  present,  blockage  of  passage  to 
fgeces  and  gas.  The  mechanism  of  strangulation  in  general 
has  been  discussed  in  connection  with  intestinal  obstruction,  and 
little  need  be  added  here  ;  but  "  strangulation  "  may  be  met 
with  in  a  hernia  containing  omentum  alone,  the  explanation  of 
which  is  not  readily  evident.  In  most  cases  the  seat  of  con- 
striction is  at  the  neck  of  the  sac,  and  indeed  may  be  caused 
by  the  thickening  of  the  sac  wall  itself,  or  at  least  maintained 
by  it  'after  reduction  en  masse.  More  commonly  the  actual 
cause  is  a  sharp  edge  at  one  of  the  rings  {e.g.  at  the  edge 
of  Gimbernat's  ligament  in  a  femoral  hernia)  ;  sometimes  it 
arises  from  bands  in  the  interior  of  the  sac.  Any  increase  in 
the  distension  by  gas  aggravates  the  strangulation,  and  the 
condition  is  thus  progressive. 

The  pa7'ts  outside  the  sac  ajapear  but  little  changed,  indess 
violent  taxis  has  been  employed,  when  laceration  and  extra- 
vasation of  blood  may  be  seen ;  or  unless  inflammation  or 
gangrene  of  the  hernia  has  occurred,  when  the  surrounding 
tissues  may  show  evidences  of  taking  part  in  the  process. 
The  sac  may  be  unaltered,  but  as  a  rule  it  is  injected.  It 
nearly  always  contains  fluid,  which  is  generally  clear  and 
yellow,  and,  though  irritating,  is  often  free  from  bacteria ;  but 
it  may  be  flocculent  or  cloudy,  and  feculent  in  odoui-,  when  it 
contains  amongst  other  organisms  the  bacillus  coli. 

The  contents  of  the  sac  ai'e  congested  ;  and,  if  constriction  has 
lasted  for  some  time  or  has  been  severe,  often  gangrenous — the 
point  against  which  the  constricting  element  has  pressed  being 
specially  prone  to  ulceration.  If  intestine  is  strangulated,  the 
effects  are  always  more  profound,  owing  to  the  poisonous  nature 
of  its  contents.  In  addition,  the  bowel  for  some  distance  above 
the  point  of  constriction  (sometimes  several  feet)  may  become 
congested  and  oodematous — a  condition  which  occasionally 
persists  long  after  relief,  and  may  give  rise  to  subsequent 
atrophy  lasting  for  years.    Omentum  becomes  swollen  and 
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oedeiuatous,  and  at  last  gangrenous ;  and,  even  if  relieved 
previous  to  necrosis,  it  sometimes  forms  an  inflammatory 
tumour,  which,  however,  usually  disappears  in  a  few  months, 
but  may  undergo  suppuration.  Ovaries,  appendices,  etc.  also 
may  become  gangrenous,  and  give  rise  to  vague  symptoms  of 
disorders  of  these  organs. 

Another  form  of  strangulation  is  that  known  as  retrograde  ; 
it  is  caused  by  the  free  end  of  a  loop  of  bowel  or  of  omentum 
projecting  back  into  the  alidomen  from  a  hernia,  and  becoming 
strangulated  at  this  point,  the  main  part  of  the  hernial  contents 
escaping  constriction.  The  results  are  apt  to  be  still  more 
serious,  as  the  necrosis  takes  place  in  the  free  abdominal  cavity, 
and  toxic  absorption,  or  peritonitis  from  perforation,  is  more 
likely  to  occur. 

The  symptoms  are  essentially  those  of  irreducible  hernia, 
along  with  acute  intestinal  obstruction  of  varying  degrees.  The 
hernia  is  larger  and  tenser  than  usual,  the  impulse  on  coughing 
is  lost,  and  there  is  pain  at  the  neck  of  the  sac,  gradually 
transferring  itself  to  the  abdomen.  In  stout  people  a  hernia,  if 
small,  may  entirely  escape  notice,  especially  in  cases  of  Richter's 
hernia  (where  a  sniall  segment  of  bowel  is  caught  as  a  budlike 
projection  and  strangulated) ;  and  this  must  be  borne  in  mind 
in  all  cases  of  obscure  intestinal  obstruction,  (iangrene  of 
bowel  may  sometimes  be  diagnosed  by  crackling  emphysema 
inider  the  fingers.  The  comtitutional  si</us  of  ileus — collapse, 
tym})anites  and  meteorism,  and  characteristic  vomiting — vary 
with  the  hernial  contents  and  the  degree  of  strangulation. 
The  higher  up  in  the  intestinal  canal,  the  more  profound  are 
the  symptoms  ;  while  if  omentum  only  is  involved,  they  are 
rather  less  marked  ;  but  probably  even  in  the  last  case,  and 
certainly  in  Richter's  or  Littre's  hernia,  consti])ation  and  other 
signs  of  obstruction  may  be  completely  established,  doubtless 
from  some  reflex  action. 

Treatment. — Taxis  should  be  tried  at  first  for  five  to  ten 
minutes  at  most,  and  always  without  violence  of  any  kind.  It 
should  not  be  attempted  if  another  person  has  already  employed 
it,  or  if  there  is  any  reason  to  suspect  gangrene  or  even  inflam- 
mation of  the  hernial  contents.  The  chief  efforts  must  be  to 
steady  the  neck  so  that  the  hernia  may  glide  through  the 
narrow^  mouth ;  and  the  parts  may  be  relaxed  by  hot  fomenta- 
tions or  ice-bags.  Should  taxis  fail,  the  patient  must  be 
prepared  for  immediate  operation.    If  a  general  an?esthetic  is 
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used,  taxis  may  again  be  employed  for  a  minute  or  so  when  the 
patient  is  under,  and  the  abdomen  relaxed.  In  cases  accom- 
panied by  profound  shock  local  anjesthesia  only  should  be 
used. 

Continuance  of  the  symptoms  of  strangulation,  after  a 
hernia  has  been  reduced  by  taxis,  arises  from  (1)  incomplete 
reduction ;  (2)  reduction  en  masse  ;  (3)  reduction  into  a 
diverticulum  of  the  abdominal  wall  (especially  in  inguinal 
iiernias) ;  (4)  fresh  descent  of  intestine  with  recurrence  of 
strangulation  ;  (5)  the  presence  of  another  hernia,  either  ex- 
ternal or  internal,  or  other  intestinal  obstruction  ;  (6)  reduction 
of  paralysed,  or  (7)  gangrenous  or  perforated  bowel ;  (8)  periton- 
itis, or  (9)  enteritis;  and  (10)  effects  of  an  anaesthetic,  if  used. 

Herniotomy  implies  release  of  a  strangulated  or  incarcei'ated 
hernia,  by  dividing  the  constricting  edge  of  the  ring.  The 
incision  is  made  at  the  level  of  the  neck,  from  the  surface 
downwards,  the  different  layers  being  picked  up  with  forceps 
and  cut  through,  until  the  ring  is  exposed,  when  it  should  be 
freely  divided.  In  this  way  there  is  little  danger  of  internal 
htemorrhage  from  cutting  any  important  vessels  which  cannot 
be  caught  and  tied  (a  likely  enough  accident,  if  the  tissiies  are 
cut  blindly  on  a  director  from  within  outwards).  The  inside  of 
the  sac,  which  should  always  be  opened,  is  generally  recognis- 
able by  the  presence  of  a  considerable  quantity  of  hei'uial  Jiuid. 
The  hernial  contents  should  always  be  pulled  out  a  little  to 
make  stu'C  that  there  is  no  retrograde  strangidation,  and  no 
idceration  at  the  point  of  constriction. 

If  the  bowel  is  dark,  but  glistening  and  elastic,  it  is  usually 
rUible,  and  should  be  replaced  ;  and  the  operation  finished, 
unless  the  patient  is  profoundly  collapsed,  by  a  radical  cure. 
If  the  bowel  is  very  dusky  and  of  doubtful  vitalit//,  it  should  be 
drawn  out  of  the  ring  for  a  short  distance,  and  surrounded  by 
gauze  ;  the  mouth  of  the  hernia,  by  this  time  freely  divided, 
well  packed  round  also  ;  and  the  wound  left  open.  The  bowel 
is  examined  from  time  to  time,  and,  if  it  recovers,  is  replaced  in 
the  abdomen,  provided  the  wound  remains  aseptic.  Should 
the  wound  suppurate,  however,  the  bowel  should  be  packed 
round  with  iodoform  gauze,  and  replaced  just  within  the 
abdominal  opening  (by  this  time  surrounded  with  adhesions), 
and  the  wound  allowed  to  heal  gradually  by  granulations, 
under  free  drainage.  In  such  a  case,  a  secondary  operation  is 
likely  to  be  required  to  strengtheii  the  walls.    If  the  bowel  is 
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black  or  grey,  dull  and  sodden,  and  obviously  dead,  or  already 
perforated,  the  opening  into  the  abdomen  (except  in  femoral 
hernias)  is  enlarged,  the  bowel  withdrawn,  a  portion  resected, 
and  the  wound  closed.  (In  femoral  hernia  the  bowel  should 
be  well  protected  with  gauze,  and  drawn  out  of  a  separate 
wound  in  the  abdominal  wall  made  for  the  purpose,  and  then 
resected.)  When  the  patient  is  much  collapsed,  it  may  be 
impossible  to  do  more  than  make  a  false  anus  ;  the  constric- 
tion is  divided,  the  loop  of  bowel  brought  down  and  cut  across, 
and  fixed  in  the  wound,  with  a  Paul's  tube,  if  available,  in- 
serted in  the  afferent  end.  The  skin  should  be  protected  with 
zinc  ointment,  as  the  discharge  from  an  obstructed  bowel  is 
often  very  irritating.  A  pouch  of  bowel  wall  caught  in  a 
hernial  opening  (Jiichte^-'s)  is  very  apt  to  necrose  ;  if  very  small 
it  may  be  covered  in  \vith  a  Lembert's  suture ;  but  usually  it 
requires  a  resection  of  bowel.  Meckel's  diverticuhim  should  be 
excised  in  any  case.  Omentum  in  a  hernia,  if  healthy  and  not 
adherent,  should  be  returned  to  the  abdomen  ;  but,  if  deeply 
congested  and  of  doubtful  vitality,  it  should  be  drawn  out  and 
cut  across  under  interlocking  ligatures.  Ovaries  if  strangulated, 
or  in  adults  if  shrivelled  or  otherwise  diseased,  should  be  re- 
moved ;  but  if  healthy  they  should  be  retained.  An  appendix 
if  diseased  should,  of  course,  be  excised  ;  but  if  quite  healthy 
and  not  adherent  to  any  other  structures,  it  should  be  replaced 
in  the  abdomen. 

Treatment  of  Faecal  Fistula. — If  the  patient  recovers  from 
such  an  operation,  the  fistula  tends  eventually  to  diminish  in 
size  and  retract  inwards ;  in  which  case  the  wound  should  be 
rawed  at  its  edges  and  closed  by  suture.  If  an  artificial  anus 
has  been  made,  there  is  less  tendency  for  it  to  close  spontane- 
ously, though  this  sometimes  happens.  It  may  be  encouraged 
to  do  so  by  division  of  the  spur  between  the  afferent  and 
efferent  ends  of  intestine.  The  blades  of  an  enterotome  are 
introduced  on  either  side,  and  by  gradual  pressure  cause  the 
layers  between  them  first  to  adhere  together  on  their  peritoneal 
surfaces,  and  then  to  ulcerate  through.  Care  should  be  taken 
that  a  loop  of  bowel  is  not  caught  between  the  two  sides  of  the 
spur.  As  this  process  is  often  uncertain,  it  is  better  in  most 
cases  to  dissect  away  the  fistulous  opening  from  the  abdominal 
wall,  protect  the  orifice  in  the  bowel  with  compi'esses,  and 
withdraw  the  loop  through  a  fresh  abdominal  wound,  where 
the  fistula  is  closed,  or  a  portion  of  bowel  resected. 
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Special  Hernias. 

Inguinal  hernia,  the  commonest  of  all,  comprises  three 
forms : — 

(1)  Oblique,  starting  at  the  deep  (internal)  ab( luminal  ring, 
situated  in  the  external  inguinal  fossa  and  outside  the  deep 
epigastric  artery,  (from  which  it  is  sometimes  called  external 
inguinal  Jmnia).  It  passes  down  the  inguinal  canal  alongside 
the  cord,  and  appears  at  the  external  abdominal  ring,  and  may 
enter  the  scrotum  (scrotal  hernia).  In  the  fetna/e,  it  takes 
the  same  course,  acconipanying  the  round  ligament,  and  may 
appear  in  the  labium  majus  (labial  hernia).  If  the  hernia  only 
|)enetrates  as  far  as  the  canal,  it  makes  an  incomplete  one, 
and  from  its  appearance  is  sometimes  called  a  ''bubonocele." 

(2)  Direct,  starting  at  the  internal  inguinal  fossa,  just  to 
the  inner  side  of  the  deep  epigastric  artery.  It  penetrates 
directly  through  the  abdominal  muscular  wall,  and  also  appears 
either  in  the  groin,  or  scrotum. 

(3)  Interstitial,  instead  of  passing  completely  through  the 
abdominal  walls,  penetrates  between  some  of  the  layers ;  (a) 
between  the  peritoneum  and  transversalis  fascia  (properitoneal), 
corresponding  to  a  hernia  reduced  masse" ;  and  (b)  between 
any  of  the  layers  superficial  to  this.  It  is  often  associated 
with  an  undescended  testicle.  It  also  sometimes  forms  part  of 
a  hilocular  hernia,  the  otlier  jiart  being  of  the  ordinary  inguinal 
variety. 

Of  the  oblique  form  there  are  several  varieties  : — ■ 

Congenital  hernia  depends  on  the  non- closure  of  the 
funiculo-vaginal  process.  Though  this  remains  patent,  the 
upper  opening  is  sometimes  so  small  that  hernia  does  not  take 
place  in  infancy ;  but  it  may  still  occur  (as  congenital  hernia) 
at  any  age,  on  occasion  of  a  sudden  strain.  The  testis  and 
cord  are  enveloped  and  concealed  by  the  hernial  contents. 
Inguinal  hernia  in  the  female  is  nearly  always  congenital,  and 
corresponds  to  this  condition.  The  unobliterated  tube  of  peri- 
toneum following  the  round  ligament,  (called  the  canal  of 
X'uck),  may  penetrate  as  far  as  the  labium  majus. 

Hernia  into  the  funicular  process  occurs  when  that  is 
closed  below  only,  i.e.  just  above  the  level  of  the  testis,  while 
the  rest  remains  patent. 

Infantile  hernia  occurs  if  the  process  is  closed  above  only, 
i.e.  near  the  internal  ring  ;  and  the  hernia  makes  its  way  behind 
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the  unobliterated  vaginal  process.  It  differs  from  a  congenital 
one,  in  that  there  are  three  layers  of  peritoneum  to  be  divided 
before  the  hernial  contents  can  be  reached  from  the  front.  It 
the  septum  be  ruptured,  the  hernia  will  then  correspond  to  a 
congenital  one. 

The  ordinary  acquired  form  is  produced  by  protrusion  oi 
peritoneum  and  contents  into  the  canal,  and  down  towards  the 
scrotum,  lying  in  front  of  the  testis  and  cord.  Any  of  these, 
especially  the  congenital  hernias,  may  be  accompanied  by 
hydrocele  of  the  cord  or  testis. 

The  coverings  of  an  oblique  hernia  in  the  complete  form  are 
(l)sac,  and  sometimes  subperitoneal  fat;  (2)  infundibuliform 
fascia,  composed  of  a  prolongation  of  the  transversalis  fascia 
in  the  region  of  the  external  inguinal  fossa  (infundibulum) : 
(3)  cremasteric  fascia,  derived  from  the  lowermost  fibres  of  the 
internal  oblique ;  (4)  intercolumnar  fascia,  derived  from  the 
thin  fascia  stretching  between  the  two  pillars  of  the  ring  in 
the  external  oblique  muscle;  (5)  deep  and  superlicial  fascia, 
and  skin.  In  the  incomjdete  form,  where  the  hernia  remanis 
in  the  canal,  the  coverings  are  the  same ;  but  the  aponeurosis 
of  the  external  oblique  takes  the  place  of  the  intercolumnar 
fascia.  In  the  female,  the  cremasteric  fascia  is  absent ;  but  it 
is  occasionally  represented  by  a  few  fibres  of  the  internal  oblique 
muscle.  In  infantile  hernia,  the  layers  of  peritoneum  in  front 
are  trebled;  and  this  is  also  the  case  if  a  hydrocele  extends 
upwards  in  front  of  an  acquired  hernia.  In  direct  hernia,  the 
opening  is  well  removed  from  the  infundibulum,  and  tliat 
membi-ane  is  exchanged  for  a  process  of  transversalis  fascia  : 
further,  as  it  penetrates  the  internal  oblique  by  separation  of 
the  fibres,  the  cremasteric  fascia  is  not  represented  at  all.  Its 
coverings,  therefore,  are  (1)  sac;  (2)  transversalis  fascia;  (3) 
intercolumnar  fascia ;  (4)  deep  and  superficial  fascia,  and  skm. 
If  such  a  hernia  is  incom2)lete,  it  may  lie  behind  the  conjoined 
tendon,  which  thus  forms  an  additional  covering.  In  inter- 
stitial hernias,  the  coverings  dejjend,  of  course,  on  what 
structures  are  penetrated. 

Signs  of  Inguinal  Hernia.  —There  is  swelling  in  the  inguinal 
region,  which  may  be  no  more  than  a  small  button  in  the 
groin  {bubonocele)  i  or  it  may  fill  up  and  distend  the  scrotum 
(or  in  females  the  labium).  In  very  large  hernias  the  swelling 
mav  be  so  great  that  the  penis  is  buried  in  the  mass,  and  is 
represented  only  by  an  opening  at  tV>e  bottom  of  a  depression. 
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The  characters  of  such  swelliugs  liave  beeu  already  discussed. 
The  testicle  can  usually  be  distinguished  lying  behind  at  the 
lowest  part. 

Diagnosis.— In  inguinal  hernia  the  protrusion  is  internal 
to  the  spine  of  the  pubes,  and  above  Poupart's  ligament ;  it 
occupies  the  inguinal  canal ;  and  if  redviced  gives  an  impulse 
to  the  finger,  introduced  by  invaginating  the  scrotum  ;  and 
reduction  is  etiected  upwards,  outwards,  and  backwards. 

Differentiation  between  oblique  and  direct  hernias  is  seldom 
possible  :  but  if  the  deep  epigastric  artery  can  be  felt,  its 
position  to  the  outer  side  indicates  that  the  hernia  is  direct ; 
while  reduction  is  effected  directly  backwards  and  upwards. 

In  femoral  hernia,  the  swelling  lies  wholly  external  to  the 
s|)ine  of  the  pubes,  and  below  Poupart's  ligament,  which  is 
often  overlapped  and  obscured  by  the  hernia  ;  the  inguinal 
canal  remains  empty,  and  no  .impulse  is  given  to  the  finger 
when  inserted  ;  and  reduction  is  effected  first  downwards,  then 
upwards  and  backwards. 

Hernia  is  distinguished  from  other  conditions,  as  follows  : — 
(a)  Reducible  stvellings,  giving  slight  impulse  on  coughing. 
(1)  In  congenital  hydrocele  the  swelling  disappears  gradually 
on  pressure,  or  if  the  patient  lies  down  :  but  there  is  no  char- 
acteristic slip  and  gurgle ;  and  it  may  be  translucent.  (2)  In 
varicocele,  it  disappears  in  like  manner  :  but  re-forms,  even  if 
the  finger  obstructs  the  inguinal  ring  ;  and  the  dilated  veins 
may  be  felt  like  "  a  bag  of  worms."  (3)  In  ^xwos  abscess  the 
swelling  is  situated  to  the  inner  side  of  the  femoral  vessels,  it 
is  fluctuant,  and  is  generally  accompanied  by  curvature  of  the 
spine  :  it  is  not  truly  reducible,  but  may  alter  in  size  with  tlie 
position  of  the  thigh.  (4)  In  va,rix  of  the  saphena  vein  the 
swelling  disappears  on  compression  :  the  veins  at  a  lower  level 
are  generally  varicose  in  addition. 

{b)  Irreducible  sivellings,  giving  no  impulse  on  coughing. 
Uiyj^er  region.— {b)  In  sivollen  glands  or  buboes,  there  is  often  a^ii 
obvious  source  of  irritation  ;  the  canal  is  free  ;  and  there  niav 
be  pain  and  tenderness,  without  signs  of  obstruction.  (6)  fn 
lijwina  of  the  groin  the  tumour  is  painless,  and  often  mobile 
or  even  pedunculated:  and  the  canal  remains  free.  (7)  In 
undescended  testis,  it  is  absent  from  the  scrotum ;  the  swelling 
is  elastic,  and  generally  well  defined  ;  and  pressure  on  it  gives 
rise  to  a  "testicular"  feeling,  ([f  a  retained  testicle  becomes 
inflamed  or  strangulated,  the  signs  are  often  similar  to  those  of 
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strangulated  hernia ;  and  there  may  be  great  difficulty  in 
making  a  diagnosis  :  but  usually  there  is  no  constipation  ;  and 
the  local  signs  of  ileus  are  not  pronounced.)    Loioer  region. — 

(8)  In  encysted  ht/drocele  of  the  cord,  the  swelling  is  generally 
translucent,  elastic  in  consistence,  and  circumscribed  in  outline. 

(9)  In  hi/drocele  of  the  txmica  vaginalis,  the  signs  are  similar  : 
but  the  swelling  is  immediately  in  front  of  the  testis;  and 
begins  to  form  from  the  bottom.  (10)  In  spermatocele  also 
the  signs  are  similar:  but  the  fluid  is  less  translucent,  and 
the  swelling  is  inseparable  from  the  testis  and  epididymis,  which 
are  often  found  lying  above  the  cyst.  (11)  In  orchitis,  the 
swelling  is  seldom  very  large,  and  can  usually  be  defined  at 
its  upper  limit;  and  the  epididymis  can  be  felt  attached  as 
a  separate  "lobe"  to  the  tumour.  (12)  In  hcematocele,  the 
swelling  is  tense,  elastic,  and  sometimes  fluctuant ;  there  is 
generally  bruising,  and  discoloration  of  the  skin  ;  and  the  cord 
can  be  felt  free  above.  (13)  In  tumours  of  the  testis  {tuheradar, 
si/philitic,  or  neoplastic),  the  swelling  is  often  unusually  heavy 
and  solid  ;  and  the  cord  above,  as  a  rule,  is  free. 

Treatment— Palliative.— The  only  reliable  way  of  retainuig 
an  inguinal  hernia  is  by  a  spring  truss  ;  the  efficiency  of  skehis 
of  wool,  or  spica  bandages  and  pads,  being   usually  quite 
illusory.    The  spring  should  extend  from  the  inguinal  ring, 
round  the  pelvis,  to  opposite  the  anterior  spine  of  the  other 
side;  it  is  continued  by  a  strap  which  is  buttoned  to  the 
pad  :   and  this  is  the  measurement  to  be  given  with  other 
particulars  to  the  instrument  maker.    It  should  lie  midway 
between  the  crest  of  the  ilium  and  the  trochanter ;  and  be 
kept  in  this  position  by  the  under  strap.    The  pad  should  be 
small  enough  to  rest  on  the  soft  tissues  only,  without  bearing 
on  the  pubes;  and  large  enough  to  avoid  invaginating  the 
coverings  into  the  ring.    For  bathing,  and  for  childrens'  use,  it 
should  be  covered  with  rubber.    Irreducible  hernias  are  treated 
with  a  cu]-)-  or  hag-truss.    All  sources  of  straining  must  be 
treated.    Children  with  phimosis  should  be  circumcised,  and 
care  should  be  taken  to  separate  the  foreskin  if  adherent : 
this  must  be  a  preliminary  to  any  radical  operation. 

Radical  treatment  is  performed  by  reducing  the  hernia, 
separating  the  sac,  and  cutting  it  ofl^",  or  displacing  it  inw^ards, 
so  as  to  remove  the  "  pouching  "  of  peritoneum  from  the  weak 
spot  on  the  abdominal  wall  ;  {C:ierny's,  Banks's,  and  others' 
operations).    The  first  step  in  all  the  operations  is  reduction 
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of  the  hernia  if  possible,  and  exposure  of  the  sac,  which  should 
be  opened,  in  order  to  ensure  that  all  adhesions  inside  are 
separated.  Ovaries  or  appendices,  if  undanuKjed,  should  be 
returned.  The  closure  of  the  openin<?s  is  made  in  vario\is 
ways. 

Macewen's  operation.  The  sac  is  separated  from  the  cord, 
and  for  half  an  inch  around  the  internal  rinu',  without 
division  of  the  external  oblique.  A  stitch  is  fastened  to  the 
fundus,  and  passed  zig-zag  through  the  rest  of  the  sac,  emerging 
at  the  neck,  and  then  brought  out  through  the  anterior 
abdominal  wall  just  above  the  internal  ring;  by  pulling  on 
the  suture  and  guiding  with  the  finger  in  the  canal,  the  sac 
is  folded  on  itself,  to  form  a  pad  inside  at  the  level  of  the 
ring,  where  it  is  retained  by  fixing  the  end  of  the  suture  at 
this  place.  The  internal  oblique  and  transversalis  muscles  are 
drawn  down  below  the  edge  of  Poupart's  ligament,  and  fixed 
by  mattress  sutures  ;  and  the  wound  is  closed.  In  Stanmore 
Bishops  modification,  the  sac  is  invaginated  on  itself,  and  fixed 
as  in  Macewen's  operation. 

In  Kochers  operation  the  neck  of  the  sac  is  displaced,  and 
the  external  obli(|ue  not  divided,  {a)  Lateral  dis2:>lacement. 
After  the  sac  is  isolated  and  separated,  a  small  puncture  is 
made  in  the  anterior  abdominal  wall  a  little  to  the  outer  side 
of  the  deep  ring.  Through  this  a  dressing  forceps  is  inserted 
and  passed  down  the  canal,  where  it  catches  the  tip  of  the  sac. 
The  whole  sac  is  drawn  out  at  the  opening,  the  neck  sutured 
in  place,  and  the  rest  cut  off'.  The  canal  is  obliterated  by  a 
mattress  stitch  folding  the  two  pillars  of  the  ring  to^jether, 
{''gutter  suture"),  (b)  In  invac/ination  displacement  the  t\\) 
of  the  sac  is  first  caught  in  the  point  of  the  forceps,  invaginated 
into  itself  and  passed  up  the  canal  into  the  abdominal  cavity; 
thence  it  is  forced  through  a  minute  opening  in  the  abdominal 
wall,  pushing  before  it  the  peritoneum,  which  it  penetrates  after 
it  has  been  incised.  The  neck  of  the  sac  is  sewed  to  the  peri- 
toneum, and  dropped  back,  after  cutting  the  rest  off"  short ; 
and  the  operation  is  finished  as  before. 

Bassini's  operation  consists  in  remaking  the  canal  for  the 
cord.  The  external  obli(]ue  is  split,  and  widely  separated  on 
either  side  from  the  underlying  layer,  and  the  flaps  turned 
back.  The  cord  is  lifted  out  on  a  blunt  hook,  and  the  sac 
separated,  and  cut  off  under  ligature.  The  muscular  edo-e  of 
the  internal  oblique  and  transversalis  is  united  to  Poupart's 
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ligament  beneath  the  cord,  leaving  room  for  its  exit  at  the 
upper  end.  The  external  oblique  is  then  sutured  over  the  cord, 
which  has  been  replaced  in  a  more  superficial  position,  and  the 
wound  is  closed.  This  operation  is  specially  useful  for  large 
hernias  in  adults,  and  in  recurrent  cases  ;  while  the  foregoing 
are  more  suitable  for  small  hernias,  and  in  children.  G'irard,  in 
large  hernias  with  very  relaxed  abdominal  walls,  proceeds  in 
the  same  way  ;  but  sews  the  inner  edge  of  the  external  oblique 
also  to  Poupart's  ligament,  while  the  outer  edge  is  overlapped 
for  an  inch  or  more,  and  fixed  in  position.  HalsteaxVs  opera- 
tion is  a  modification  of  Bassini's,  in  which  he  places  the  cord 
superficial  to  the  external  oblique. 

For  deep  sutures,  at  all  events,  strong  absorbable  material 
such  as  chromic  gut  or  reindeer  tendon  should  be  used.  The 
most  useful  dressing,  especially  for  infants,  is  a  small  gauze  and 
collodion  covering,  without  wadding  or  bandages;  the  wound 
can  thus  be  kept  dry  and  clean,  and  inspected  from  day  to 
day.  The  patient  should  be  kept  in  bed  for  three  weeks  ;  and, 
on  rising,  should  gradually  begin  gentle  exercises  to  strengthen 
the  abdominal  muscles.  (Some  surgeons  induce  the  wound  to 
heal  with  profuse  granulations,  by  keeping  it  open,  in  order  to 
obtain  a  dense  scar ;  but  this  method  is  generally  condemned 
as  unsurgical.)  No  truss  or  elastic  bandage  should  be  worn 
after  recovery  ;  except  when  the  hernia  recurs. 

Femoral  (or  crural)  hernia  is  much  less  common  than 
inguinal ;  and  is  less  frequent  in  males  than  in  females.  It 
consists  of  a  protrusion  through  the  femoral  or  crural  ring, 
lying  between  the  femoral  vein  and  Gimbernat's  ligament. 
Normally  that  is  backed  by  a  collection  of  fat  and  a  lymphatic 
gland  (of  Kosenmiiller),  lying  in,  and  surrounded  ])y,  a  compart- 
ment of  the  femoral  sheath,  (the  anterior  layer  of  which  forms 
the  ''fascia  propria'').  The  protrusion  of  a  hernia  through 
this  ring  as  far  as  the  cribriform  fascia,  at  the  saphenous  open- 
ing of  the  fascia  lata,  produces  a  real  femoral  canal. 

'^The  coverings,  therefore,  of  such  a  hernia  are  :  (1)  sac,  and 
sometimes  subperitoneal  fat ;  (2)  septum  crurale ;  (3)  fascia 
propria ;  (4)  cribriform  fascia ;  (5)  deep  and  superficial  fascia, 
and  skin.  The  loose  tissues  in  the  canal  are  pushed  aside  ;  and 
the  various  layers  are  generally  fused  together. 

The  internal  ring  is  formed  by  the  sharp  edge  of  Gimbernat's 
ligament  inside,  Poupart's  ligament  in  front,  the  inner  septum 
of  the  femoral  sheath  outside,  and  the  pectineal  line  and  fascia 
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behind.  The  external  ring  is  made  by  distension  of  the  cribri- 
form fascia  to  form  a  true  saphenous  openimj,  the  lower  border 
of  which  is  firm  and  falciform.  The  chief  situation  of  con- 
striction is  at  the  neck  against  Gimbernat's  ligament ;  but  it 
also  may  be  at  the  saphenous  opening,  at  which  point  the 
hernia  is  generally  bent  acutely  upwards.  The  obturator 
artery  is  occasionally  given  off  irregularly  from  the  deep 
epigastric  artery,  and  it  may  pass  down  on  (Timbernat's 
ligament  at  the  inner  side  of  a  femoral  hernia  ;  but  usually  it 
keeps  to  the  outer  side. 

Signs. — There  is  a  swelling  in  the  groin  lying  below 
Poupart's  ligament,  usually  tense,  globular  and  not  very  large ; 
and  extending  upwards  and  outwards  from  the  saphenous 
opening.    The  characters  are  those  of  hernias  in  general. 

Diagnosis.— Femoral  hernia  is  diagnosed  from  other  hernias 
as  above.  Rut  it  may  be  confused  with  enlarged  glands  ;  with 
varix  of  the  saphenous  veins  ; '  and  with  psoas  abscess. 

Treatment. — Palliative  treatment  is  by  truss,  which  should 
be  kept  from  riding  up  by  an  under  strap  encircling  the  upper 
part  of  the  thigh.  To  reduce  a  femoral  hernia  by  taxis,  the 
thigh  should  be  flexed,  in  order  to  relax  the  fascia  lata.  If  the 
hernia  becomes  strangukited,  it  must  be  exposed  down  to  the 
neck,  and  (Jimbernat's  ligament  incised  by  small  nicks  upwards 
and  inwards.  Sliould  an  aberrant  obturator  artery  be  wounded, 
and  not  accessible  for  ordinary  ligation,  it  should  be  controlled 
by  suture-ligature. 

Radical  treatment  consists  in  returning  the  hernia,  cutting 
oft"  the  bulk  of  the  sac,  closing  the  neck  by  ligation,  and  fixing 
it  (as  in  Kocher's  inguinal  operation)  above  the  ring.  The 
opening  may  be  closed  by  inserting  a  suture  between  Poupart's 
ligament  and  the  pectineal  fascia.  If  the  opening  be  wide  and 
lax,  it  may  be  etHcicntly  closed  by  Roicx's  method  of  pinning 
down  Poupart's  ligament,  by  a  small  staple  driven  into  the 
pubes,  until  it  almost  touches  the  bone  ;  the  main  obturation 
being  kept  up  later  by  the  inflammatory  cicatricial  tissue 
surrounding  the  staple. 

Umbilical  hernia  occurs  in  three  forms. 

(1)  Congenital,  or  hernia  into  the  cord,  is  more  properly 
classed  as  a  defect  of  the  abdominal  wall.  It  may  take  place 
into  the  cord  itself,  or  just  above  it.  The  contents  are  any- 
thing from  a  small  knuckle  of  bowel,  to  the  greater  part  of  the 
abdominal    viscera   {ectopia    viscernm).     The  covering   is  a 
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transparent  membrane  composed  of  peritoneum  and  umbilical 
cord. 

Treatment. — In  small  hernias,  the  surface  should  be  cleansed 
and  disinfected,  and  covered  with  antiseptic  gauze,  while  the 
contents  are  kept  reduced  by  pressure.  Large  hernias  are 
usually  soon  fatal  from  sloughing  of  the  delicate  covering,  and 
infection  of  the  peritoneum. 

(2)  Hernia  of  infants  forms  after  the  navel  has  cicatrised. 
It  is  encouraged  by  straining,  due  to  crying,  coughing, 
dithcLilt  urination,  or  constipation.  The  small  umbilical  ring 
becomes  stretched,  and,  once  a  loop  of  bowel  enters  the  pouch, 
dilatation  proceeds  rapidly  for  a  time  :  but  the  hernia  seldom 
grows  bigger  than  a  walnut.  The  cover ini/s  are  sac,  trans- 
versalis  fascia  (sometimes  also  a  few  tibres  called  "nmbilica/ 
fascia  "),  and  skin.  If  the  source  of  straining  is  removed,  the 
hernia  tends  to  cure  itself  spontaneously  as  the  child  grows  ; 
this  may  happen  up  till  about  the  age  of  puberty,  and  for  that 
reason,  operation  is  seldom  required. 

Treatment. — The  hernia  should  be  kept  reduced  from  the 
first,  by  means  of  a  firm  pad  bound  over  it  with  adhesive  (zinc) 
plaster :  the  pad  being  at  least  half  an  inch  wider  than  the 
ring,  to  avoid  penetrating  and  dilating  the  opening.  Or  the 
skin  may  be  pleated  into  two  folds  concealing  the  hernia,  by 
means  of  plaster  strapping.  If  cure  does  not  result  by  about 
the  age  of  fourteen,  a  radical  operation  should  be  performed. 

(3)  Hernia  of  adults  occurs  most  commonly  in  women.  It 
arises  mainly  from  stretching  of  the  parts,  and  is  therefore  met 
with  chiefly  in  those  who  have  borne  many  children  ;  or  in  the 
obese,  especially  those  who  have  begun  to  emaciate  rapidly. 
The  hernia  often  grows  to  great  size,  and  is  sometimes  flattened 
out  on  the  abdominal  wall  beneath  tlie  skin.  The  coveringx 
are  only  sac,  transversalis  fascia  and  thinned  skin.  The  con- 
tents consist  generally  of  omentum  and  bowel ;  and  from  their 
exposed  position  they  are  very  liable  to  irritation,  leading  to 
adhesions  of  the  contents  to  one  another  and  to  the  sac,  and 
also  to  the  formation  of  various  septa  and  loculi,  in  any  of 
which  a  piece  of  bowel  may  be  caught.  Such  hernias  therefore 
are  usually  incompletely,  or  not  at  all,  reducible.  Strangula- 
tion is  very  apt  to  occur,  and  is  always  a  grave  condition  :  some 
bowel  is  nearly  always  included.  Patients  with  umbilical 
hernia  are  often  extremely  fat,  and  are  therefore  bad  subjects 
for  operation,  and  especially  for  general  anajsthesia  ;  and  do  not 
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bear  well  the  subsequent  recumbency.  On  account  of  the  very 
general  tendency  to  delay  in  calling  in  a  surgeon,  these  cases 
are  often  very  unfavourable  for  treatment. 

Symptoms. — There  are  often  colicky  pains,  vomiting  and 
constipation,  and  occasionally  impaction  of  faices ;  and  the 
habitual  recurrence  of  those  attacks  often  masks  the  commence- 
ment of  real  strangulation.  Sometimes  a  small  hernia  mav 
not  be  apparent,  until  recognised  by  its  i-eduction  with  a  slip 
and  gurgle. 

Diagaosis. — The  chief  source  of  confusion  is  a  lipoma,  which 
usually  gives  no  other  signs  of  hernia  but  its  swelling. 

Treatment. — Palliative  treatment  is  often  the  only  one 
permitted,  until  some  complication  comes  on.  The  hernia,  if 
reducible,  should  therefore  be  controlled  by  a  pad  truss  ;  or,  if 
irreducible,  by  a  hollow  pad  in  a  supporting  binder.  Radical 
treatment  is  indicated  in  all  cases,  especially  if  irreducible, 
where  the  patient  is  in  a  fit  condition  to  stand  operation  ;  and 
always  after  herniotomy  for  strangulation,  unless  the  patient 
is  too  ill. 

Operation. — For  strangulation,  or  as  a  preliminary  step  of 
radical  cure,  an  incision  should  be  made  perpendicularly  at 
the  side  of  the  hernia.  It  is  carried  into  the  abdomen  about 
half  an  inch  from  the  ring.  The  edge  of  the  wound  bearing 
the  hernia  is  turned  outwards,  and  the  hernia  drawn  out  from 
within,  or  if  adherent  dissected  out  of  the  sac.  This  method 
is  much  easier  and  quicker  than  making  an  incision  over  the 
hernia  and  dissecting  downwards.  Adherent  omentum  should 
l)e  tied  and  cut  away.  Radical  treatment  is  completed  by 
continuing  the  incision  up  and  down,  curving  it  towards  the 
middle  line  above  and  below,  and  repeating  the  same  on  the 
opposite  side,  so  that  the  hernial  coverings  are  removed  along 
with  the  inner  part  of  the  sheath  of  the  rectus  muscle  of  each 
side.  The  edges  of  the  wound  are  now  sutured  together  in 
layers, — posterior  sheaths  of  recti,  muscles,  anterior  sheaths, 
and  skin, — so  as  to  make  a  firm  abdominal  wall  {Gersuny\ 
operation).  The  skin  incision  is  often  made  transversely,  and 
the  flaps  retracted  to  allow  of  the  later  manipulations. 

Ventral  hernias  may  arise  in  any  part  of  the  abdominal 
wall.  Those  in  the  middle  line  arise  from  the  consequences  of 
a  subperitoneal  lipoma  dilating  the  interstices  of  the  interlacing 
fibres  of  the  linea  alba,  generally  above  the  umbilicus  {vide 
p.  370).    They  also  arise  in  any  old  scar,  especially  after 
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snppui'atiou  of  an  abdominal  wound.  They  resemble  in  most 
respects  the  unibilical  hernias  of  adults ;  and  are  treated 
practically  in  the  same  way.  If  they  are  situated  in  the  flanks 
the  muscular  layers  are  of  course  different,  bxit  the  method  of 
union  is  similai'. 

Amono:  the  rarer  hernias  are  : — 

Lumbar  hernia  occurring  in  the  posterior  abdominal  wall, 
generally  in  the  vicinity  of  Petit's  triangle. 

Obturator  hernia,  penetrating  the  obturator  foramen  along- 
side the  obturator  vessels,  and  appearing  in  front  of  the  thigh. 
It  is  diagnosed  hy  the  depth  of  its  situation  ;  and  occasionally 
by  severe  pain  along  the  inside  of  the  thigh  down  to  the  knee, 
from  pressure  on  the  obturator  nerve. 

Gluteal  hernia,  passing  out  with  the  gluteal  vessels,  and 
sciatic  hernia,  with  the  sciatic  vessels,  each  penetrating  the 
sacro-sciatic  foramen,  and  appearing  hi  the  buttock. 

Perineal  hernia  protruding  through  the  floor  of  the  pelvis, 
and  presenting  alongside  the  anus.  It  sometimes  appears  in 
the  perineum  along  with  a  mal-descended  testicle  {inf/aino- 
peri7ieal)  ;  and  occasionally  in  connection  with  a  prolapse  of  the 
rectum  (prolapse-hernia). 

Treatment.  —  As  these  hernias  are  often  impossible  to 
diagnose  correctly,  and  in  any  case  difticult  to  deal  with  by 
external  operation,  the  treatment  is  generally  by  laparotomy. 
The  hernia  is  withdrawn  from  within,  as  in  "  internal  hernias," 
and  the  opening  closed  or  covered  by  means  of  mattress  sutures, 
with  ]-)lastic  incisions  where  the  situation  permits. 

LIVER  AND  GALL-BLADDER. 
For  injuries,  see  page  386. 

Abscesses  of  the  liver,  (apart  from  multiple  abscesses  of 
metastatic  origin,  which  are  little  amenable  to  surgical  treat- 
ment), occur  singly  from  (a)  special  infections  associated  with 
amoebic  dysentery  {tropical  aljscess) ;  (b)  suppuration  occurring 
in  a  hydatid  cyst ;  (c)  and  spread  of  a  perihepatic  abscess, 
(following  suppuration  of  the  gall-bladder,  ulcer  of  the 
stomach,  etc.). 

The  symptoms  are  mainly  those  of  subacute  suppiu-atiou  ; 
but  are  apt  to  be  ill-defined,  and  obscured  by  the  primary 
conditions,  such  as  dysentery,  or  indigestion.  The  tropical 
form  is  the  most  common,  and  is  somewhat  chronic  in  character, 
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varying  in  duration  from  three  to  thirty  months  or  more. 
There  is  usually  fever  accompanied  by  rigors,  which  may  easily 
be  mistaken  for  malaria.  The  skin  is  often  yellowish,  but 
true  jaundice  is  rare.  If  dysentery  is  present,  amoebee  may  be 
found  in  the  stools.  The  liver  is  enlarged,  and  may  encroach 
on  the  diaphragm  and  pleural  cavity ;  and  the  lower  border 
often  projects  and  is  displaced  downwards.  This  enlargement 
may  also  cause  pressure  on  the  portal  vein,  and  give  rise  to 
oedema,  or  to  dilatation  of  the  superficial  \eiuH{" caput  medusa'"). 
Pain  as  a  rule  is  absent,  but  there  is  general  discomfort,  and 
digestive  troubles  are  common.  The  other  abscesses  have 
usually  more  acute  and  localised  signs.  If  an  abscess  ruptures 
into  a  hollow  viscus,  there  will  be  considerable  relief  of  the 
symptoms  ;  if  into  the  peritoneum,  there  will  be  peritonitis. 

Diagnosis. — From  muliijtle  abscesses,  where  the  local  signs 
are  less  pronounced ;  subphrenic  abscess,  where  the  origin  is 
more  likely  to  be  apparent ;  hydatid  cyst,  where  the  walls  are 
tense,  and  fever  is  absent ;  empi/ema  of  the  pleura,  where  the 
dulncss  extends  further  upwards  on  the  chest,  and  the  lower 
edge  of  the  liver  retains  its  shape  ;  empyema  of  the  gall-hladder, 
with  history  of  "gall-stones"  and  possibly  jaundice;  hydro- 
ox  pyonephrosis,  with  stoppage  of  the  flow  of  urine  from  one 
side,  and  sometimes  periodic  disappearance  of  the  tumour,  or 
with  pus  in  the  urine ;  cysts  or  abscesses  of  the  paiicreas, 
mesentery  or  spleen,  w'ith  moi'e  obvious  limits  to  the  swelling, 
or  different  relationships  to  the  stomach.  In  many  cases  the 
diagnosis  is  easy,  but  in  others  it  is  sometimes  impossible 
without  laparotomy.  Aspiration  for  the  purpose  of  diagnosis 
is  extremely  dangerous,  and  should  be  replaced  by  free  incision 
under  proper  precautions  against  infecting  the  ])eritoneum. 

Prognosis  varies  with  the  origin  of  the  abscess.  If  the 
abscesses  are  multiple,  it  is  very  unfavourable.  Solitary 
abscesses,  even  after  operation,  are  said  to  have  a  mortalitv 
of  50  per  cent.  In  rare  eases  they  become  encapsuled  and 
absorbed. 

Treatment. — If  adhesions  have  formed  with  the  abdominal 
wall,  the  abscess  may  be  opened  at  once,  and  all  the  pus 
washed  out  with  saline  solution.  If  there  are  no  adhesions, 
the  liver  must  be  packed  round  with  compresses,  the  bulk  of 
the  fluid  drawn  oft"  by  aspiration,  the  opening  enlarged,  and 
the  cavity  wnped  out  with  gauze,  without  irrigation.  The 
orifice  in  the  liver  should  be  drawn  up  to  the  external  wound 
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and  sutured  to  it.  Drainage  in  both  cases  is  carried  out 
through  a  very  large  rubber  tube,  with  sterile  gauze  packed 
round  it  and  the  wound.  Iodoform  should  be  used  in  small 
quantities  only,  as  it  is  readily  absorbed  here,  if  time  admits, 
the  opening  may  be  made  in  two  stages  :  the  first  to  cause 
adhesion  to  the  abdominal  wall  either  by  suture  or  packing 
round  with  gauze,  and  the  second,  ten  days  or  so  after,  to  open 
the  abscess.  If  the  abscess  is  in  the  upper  surface  of  the  liver, 
it  is  often  more  convenient  to  open  it  transpleural/ j:/,  with 
resection  of  one  or  two  ribs. 

Hydatid  cysts  are  due  to  infection  with  t(Knia  eckwococcxs 
{i)ide  p.  53). 

The  symptoms  are  often  absent  until  the  cyst  distends  tlie 
liver,  or  forms  a  round  elastic  tumoiu-  itself.  There  is  seldom 
pain  ;  and  fever  is  usually  absent  unless  suppuration  occurs, 
when  other  signs  of  abscess  may  be  present.  Unless  it  is  very 
tense  the  swelling  generally  gives  rise  to  fluctuation  accom- 
panied by  a  "  thrill."  Pressure  upwards.on  the  diaphragm  may 
cause  co\igh  and  dyspna^a,  or  oppression  of  the  heart ;  press\n-e 
on  the  kidney  may  produce  intermittent  allniminuria.  As  the 
cyst  reaches  the  surface  adhesions  may  be  formed,  sometimes 
giving  rise  to  dragging  sensations,  but  acting  as  a  safeguard  in 
the  event  of  rupture.  If  rupture  does  take  place  into  the 
alimentary  canal,  relief  usually  follows,  at  least  until  the  sac 
becomes  infected ;  if  into  the  peritoneum,  urticaria  rapidly 
appears  ;  while,  if  the  cyst  is  purulent,  there  will  be  peritonitis. 
If  it  ruptures  into  the  lung,  after  penetrating  the  diaplu'agm  and 
pleura,  it  usually  causes  death  (with  symptoms  of  pneumonia). 

Diagnosis.  —  Hydatid  cyst  of  the  liver  may  have  to  be 
ditterentiated  from  that  of  the  pleura  or  lung ;  also  from 
tumours  or  general  enlargement  of  the  liver ;  and  from 
abscesses,  and  all  those  conditions  which  resemble  them. 

Treatment. — The  cyst  is  treated  in  the  same  way  as  an 
abscess,  in  one  or  in  two  stages,  or  by  the  transpleural  route. 
In  a  few  cases  it  may  be  possible  to  dissect  out  the  cyst  entire, 
and  thus  avoid  the  danger  of  infecting  the  peritoneum.  Failing 
that,  the  inner  wall  should  be  drawn  out.  If  too  adherent,  it 
should  be  left  to  separate,  as  a  considerable  flow  of  bile  often 
results  from  pulling  it  away  before  it  loosens.  Any  deeper 
cyst  may  be  opened  through  the  cavity  of  the  first  one.  The 
wound  is  drained  with  large  tubes,  and  the  peritoneum  pro- 
tected with  packing  ;  and  if  possible  the  opening  in  the  liver 
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should  be  fixed  to  the  aponeurotic  layer  of  the  abdominal  wall 
by  suture. 

Tumours  of  the  liver  are  seldom  amenable  to  surgical  treat- 
ment ;  primary  tumours  are  not  common,  and  are  seldom 
diagnosed  until  late  ;  and  secondary  ones  are  beyond  the 
possibility  of  extirpation.  Gummata  should  be  treated  by 
medical  means  only.  Pedunculated  adenoviata  may  be  cut 
away,  with  ligation  of  the  pedicle.  Imbedded  tumours  may 
sometimes  be  excised  along  with  a  wide  margin  of  sound 
tissue,  with  deep  ligation  of  the  tissues  in  front  of  the  cut 
by  means  of  a  large  blunt  needle.  The  incision  should  be 
made  V-shaped  if  possible,  so  that  the  surfaces  may  be  brought 
together  to  control  hiemorrhage.  The  wound  should  be  packed 
with  gauze  leading  down  to  the  incision,  with  a  view  to 
drainage,  should  internal  haemorrhage  take  place. 

Cholelithiasis — Cholecystitis. 

Gall-stones  are  formed  chiefly  of  cholesterine,  sometimes  of 
calcium  salts  and  bilirubin ;  occasionally  there  is  a  foreign 
body  (thread  worm,  etc.),  forming  a  nucleus  round  which  the 
calculus  develops.  They  are  usually  smooth  and  round,  and 
if  multiple,  facetted  on  the  sides  in  contact  with  one  another. 
The  colour  is  generally  brown  or  yellowish,  depending  to 
some  extent  on  the  amount  of  l)ile  pigment.  Their  formation 
is  attributed  to  heredity,  unsuitable  diet,  etc.  ;  but  they  are 
undoubtedly  encouraged  by  any  obstruction  to  the  flow  of  bile, 
and  are  often,  if  not  always,  preceded  by  catarrh  of  the  biliary 
passages,  w-hicli  in  most  cases  is  due  to  infection  spreading 
from  tiie  alimentary  canal.  Unless  inflammation  of  the  gall- 
bladder takes  place,  or  the  flow  of  bile  is  interfered  with,  calculi 
may  exist  without  giving  rise  fo  any  symptoms.  As  soon  as  a 
gall-stone  passes  into  the  common  duct,  jaundice  develops  and 
continues  until  the  stone  passes  into  the  duodenum,  or  luitil  the 
duct  dilates  and  allows  the  bile  to  flow  past.  If  dilatation  is 
long  continued,  the  walls  become  indurated  and  rigid,  in  some 
cases  ulceration  takes  place,  and  this  happens  more  frequently 
if  the  stone  is  impacted  in  the  ampulla  of  Vafer,  whence  it 
sometimes  perforates  into  the  duodenum.  The  distension  of 
the  bile  ducts  is  apt  to  set  up  cholangitis  in  the  liver,  giving 
rise  to  fever  and  rigors  resembling  ague ;  and  sometimes  going 
on  to  suppuration  :  and  if  i-epcated  often,  causing  wasting 
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and  loss  of  streugtli.  The  constant  irritation  of  a  stone  in 
the  gall-bladder  may  predispose  to  cancer.  If  jaundice  be 
long  continued,  it  may  cause  cirrhosis  of  the  liver,  or  act  in- 
juriously on  the  blood-vessels,  inducing  hsemorrhages. 

Cholecystitis  {injiammation  of  the  gall -bladder)  arises  by 
infection  with  bacillus  coli  or  other  bacteria  from  the  bowel, 
especially  in  the  presence  of  gall-stones,  or  even  hydatids, 
ascarides,  or  tmnours.  It  also  arises  in  connection  with  typhoid 
fever,  influenza,  etc.  It  may  be  merely  catarrhal  (often  pro- 
ducing ropy  mucous  secretion),  ovpurtdeyit,  or  even  2Megmonous, 
leading  to  perforation.  The  latter  form  depends  largely  on 
thrombosis  of  the  cystic  vessels  as  well  as  bacterial  infection. 
If  the  cystic  duct  becomes  blocked  by  cicatrisation,  or  b}'  a 
calcuhis,  and  if  the  inflanunation  subsides,  a  mucous  dilatation 
{hydro2)s)  of  the  gall-bladder  results  ;  but  if  the  inflanunation 
continues,  empyema  of  the  gall-bladder  is  produced.  Associated 
with  dilatation  of  the  gall-bladder  there  is  sometimes  a  tongue- 
shaped  lobe  (of  Eiedel)  ]jroduced  in  the  part  of  the  liver  im- 
mediately above  the  gall-bladder,  either  from  traction,  or  some 
other  cause. 

If  *the  calculus  becomes  loosened,  or  falls  back  into  the 
gall-bladder  like  a  ball-valve,  or  if  it  passes  down  into  the 
duodenum,  the  inflammation  will  abate  and  the  symptoms 
subside ;  but  in  many  cases  the  attacks  recur  from  con- 
timiation  of  the  infection,  and  from  the  thickening  and  rigidity 
of  the  gall-bladder  walls  which  prevent  it  from  being  emptied. 
If  long  continued,  the  inflammation  spreads  to  the  outside 
of  the  gall-bladder  {p)ericholecgstitis) ;  and  causes  kinking  of 
the  ducts,  or  adhesions  to  the  pylorus  or  duodenum,  and 
sometimes  stenosis  of  those  structures.  If  a  gall-bladder 
adheres  to  the  duodenum  or  colon,  and  idceration  takes  place 
at  the  point  of  attachment,  it  will  discharge  its  contents  into 
them,  and  may  so  induce  a  spontaneous  cure.  Discharge  into 
the  stomach  in  this  way  is  much  less  common.  Inflammation 
may  also  spread  to  the  neighbouring  structures,  and  produce 
thrombo-phlebitis  {pylepldebitis)  of  the  portal  vein,  and  difl^use 
cholangitis,  or  hepatic  abscess.  It  may  also  spread  along  the 
ducts  to  the  pancreas,  and  set  up  thickening  of  the  head  of 
the  pancreas  to  form  a  hard  tumour,  a  suppurating  pancreatitis, 
or  (by  pressure  on  its  ducts)  a  cystic  dilatation. 
'  Perforation  of  a  suppm-ating  gall-bladder,  from  ulceration 
of  a  calculus  or  otherw-ise,   if  slow  and  gradual,  may  give 
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rise  to  sub-hepatic  ubtscesis ;  but  if  sudden,  to  suppurating 
peritonitis. 

Symptoms. — In  obstruction  from  gall-stones  there  is  pain  and 
tenderness  in  the  right  hypochondriuni,  due  partly  to  inflannna- 
tion,  and  partly  to  nuiscular  spasnj.  When  impaction  (even  of 
inspissated  mucus)  occiu's  in  the  ducts,  the  pain  is  specially  severe, 
(biliary  colic),  causing  colicky  cramps,  collapse,  and  vomiting  ; 
and  this  continues  until  the  concretion  is  loosened  or  passed. 
If  the  cystic  duct  alone  is  blocked,  there  will  be  distension  of 
the  gall-bladder,  giving  rise  to  a  rounded  tumour,  which  can 
often  be  made  out  below  the  border  of  the  liver ;  and  occasion- 
ally a  tongue-shaped  lobe  can  be  detected  above  it.  If  the 
common  duct  is  blocked,  there  will  be  jaundice  as  well.  If 
only  the  hepatic  duct  is  blocked,  there  will  be  jaundice,  and 
often  fever  and  chills,  but  no  distension  of  the  gall-bladder. 

With  inflammation  of  the  gall-bladder  there  are  aching  pains, 
fever,  and  sometimes  signs  of  localised  peritonitis.  There  is 
occasionally  jaundice;  but  if  neither  the  common  nor  hepatic 
ducts  are  obstructed  by  stones  or  inflammatory  thickening,  it 
will  not  be  manifest.  In  empyema  of  the  bladder,  it  is  distended 
to  form  a  palpable  tumour:  unless  shrivelled  so  much  by  previous 
inflammation  that  it  is  retracted  below  the  border  of  the  liver. 

Diagnosis. — Jaundice  may  be  due  to  obstructive  causes — 
(1)  gall-stones  and  other  foreign  bodies;  (2)  cicatricial  con- 
traction or  kinking  of  the  common  duct;  (3)  inflammatory 
tumefaction  of  the  duodenal  papilla ;  (4)  pressure  of  a  tumour 
closing  the  orifice  ;  or  it  may  be  due  to  (5)  catarrh  of  the  bile 
ducts  in  the  liver;  (6)  specific  infections,  such  as  yellow 
fever;  or  (7)  certain  poisons,  such  as  phosphorus. 

Biliary  colic  may  ])e  mistaken  for  that  of  a  renal  calculus, 
or  intestinal  obstruction.  Dilatation  of  the  gall-bladder  for  a 
tumour,  or  a  movable  kidney.  Suppurating  cholecystitis  for 
appendicitis,  typhoid  fever,  malaria,  or  septicemia ;  and  the 
phlegmonous  form,  for  rupture  of  tlie  stomacli,  bowel,  or 
appendix,  with  peritonitis. 

Treatment. — Patients  subject  to  mild  attacks  of  cholelith- 
iasis should  undergo  periodical  ti'eatment  with  Carlsbad  or  other 
simihir  waters.  When  an  acute  attack  comes  on,  the  patient 
should  be  put  to  bed,  hot  fomentations  may  be  applied  to  the 
abdomen,  and  morphine  administered  to  alleviate  pain  and 
spasms.  This  treatment  should  be  continued  unless  symptoms 
of  cholangitis  come  on,  witii  fever,  loss  of  appetite,  etc.,  or  of 
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suppuration  in  the  gall-bladder  or  ducts,  with  rigors  and  sweat- 
ing. If  those  acute  conditions  appear,  the  gall-bladder  should 
Ije  opened  and  drained  without  delay,  (cholecystostomy).  Gall- 
stones in  the  liepatic  duct  seldom  I'equire  t»peration,  but  if 
impacted  for  long  they  are  apt  to  induce  cholangitis,  in  which 
case  it  may  be  necessary  to  cut  down  on  them,  if  they  cannot 
be  extracted  otherwise. 

Operation  is  indicated  for  (1)  relief  of  chronic  and  recurrent 
attacks  of  biliary  colic  or  cholecystitis,  which  generally  tend 
to  become  more  frequent  and  severe  in  sjnte  of  medical  treat- 
ment;  (2)  acute  attacks,  as  above  :  and  (3)  where  there  is  a 
suspicion  of  carcinoma. 

Cholecystotomy,  or  opening  the  gall-l)ladder  for  removal  of 
stones,  or  for  other  purposes,  is  performed  in  one  stage  ;  or  in 
two,  with  preliminary  adhesion  to  the  abdominal  wall.  The  first 
method  is  more  useful,  as  it  permits  a  full  exploration  of  the 
ducts  as  well  as  the  gall-l)laddcr  from  the  outsidi;.  The 
abdomen  is  well  packed  round  with  compresses,  the  fluid  is 
aspirated  from  the  gall-bladder,  which  is  afterwards  opened  up 
and  wiped  out.  Stones  are  removed  by  blunt  spoons,  and  if 
.situated  in  the  ducts,  pressed  out  by  the  fingers.  The  common 
duct  is  explored  with  a  blunt-pointed  probe  to  make  sure  that 
the  passage  is  free,  otherwise  the  operation  is  of  little  value. 
In  almost  all  cases  it  is  better  not  to  close  the  opening  in  the 
gall-l)ladder  by  suture  {(•Jioleci/stendysis),  but  to  sew  the  open- 
ing to  the  deejj  (aponeurotic)  layer  of  the  abdominal  wall,  and 
drain  it  with  large  tuljes  and  gauze  packing  (properly,  chole- 
('l/stostomy).  If  a  gall-bladder  is  sewed  to  the  external  fai/er's, 
a  fistula  is  very  apt  to  remain  when  the  rest  of  the  wound  has 
healed. 

If  a  stone  cannot  be  extracted  from  the  cystic  or  common 
duct,  it  should  not  be  crushed  from  without,  as  has  been  advised, 
as  the  duct  walls  are  apt  to  be  damaged  and  afterwards 
stenosed.  The  wall  should  be  incised  (choledocotomy)  over 
the  stone,  the  stone  removed,  and  the  incision  sewed  up  by 
Lembert's  suture.  Gauze  packing  should  be  inserted  down  to 
the  wound  in  the  duct,  as  it  is  not  always  possible  to  make  it 
water-tight.  The  gall-l)ladder  should  l)e  opened  in  these  cases, 
and  to  perfect  tlie  drainage,  a  tube  may  be  inserted  into  the 
hepatic  duct  and  led  out  of  the  wound  {hepatic  drainage). 
The  ducts  and  gall-bladder  can  be  exposed  much  more  easily 
if  a  narrow  sand-bag  is  placed  beneath  the  patient,  about  the 
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level  of  the  last  ribs.  If  the  gall-bladder  or  cystic  duct  is 
kinked,  shrivelled  or  diseased,  it  should  be  removed  (chole- 
cysbectomy) ;  if  it  is  left,  stones  are  apt  to  form  again,  inflamma- 
tion recur,  or  cancer  develop  in  its  walls  ;  indeed  many  surgeons 
hold  that  this  should  be  done  in  all  cases  of  cholecystitis 
which  require  operation.  Should  the  conmion  duct  be  C(m- 
stricted  by  adhesions  or  by  external  pressure,  the  gall-bladder 
should  be  anastomosed  to  the  duodenum  (cholecyst-enteros- 
tomy),  by  a  small  Mur[)hy's  button,  or  better  still,  if  possible, 
by  plain  suture.  If  the  duodenum  is  not  available  for  anas- 
tomosis, it  may  be  attached  to  the  jejunum;  but  only  in 
exceptional  cases,  where  there  are  dense  adhesions,  to  the 
colon. 

In  all  those  cases  care  should  be  taken  not  to  include  the 
mucous  coat  in  the  suture  of  the  gall-bladder  or  duct,  as  gall- 
stones are  apt  to  form  around  any  unabsorbed  thread.  As 
complete  closure  of  the  external  wound  is  dangerous,  a  few 
sutures  should  be  inserted,  but  a  strip  of  gauze  should  always 
lead  down  to  the  gall-bladder  or  duct  and  partly  surround  it. 
When  drainage  is  given  up,  the  wound  soon  closes,  unless  there 
is  still  an  obstruction  to  the  flow  of  bile. 

After-treatment. — Should  a  (biliary)  fistula  remain,  dis- 
charging bile  and  irritating  the  skin,  it  is  generally  due  to 
continued  blocking  of  the  common  duct.  It  shcmld  be  .explored 
with  a  flexible  probe  to  see  if  the  passage  can  be  dilated  ;  if 
not,  the  proper  treatment  is  cholecyst-enter ostomy.  A  purely 
mucous  discharge  generally  indicates  that  the  common  duct  is 
patent,  but  that  the  wound  is  prevented  from  closing  by 
protrusion  of  the  mucous  membrane  into  the  wound.  *The 
edges  of  the  opening  should  be  cauterised  or  excised,  and  the 
lining  membrane  scraped  out. 

Tumours  of  the  Gall-bladder.— Pa;>^7/o?Ma^^a  occur  but 
rarely  in  the  gall-bladder.  Cancer  is  more  common,  and  is 
generally  preceded  by  cholelithiasis.  If  it  is  diagnosed  before 
the  liver  has  been  involved,  which  is  not  often  the  case,  the 
gall-bladder  should  be  excised.  ' 


PANCREAS. 

Interference  with  function  gives  rise  to  disturbances  of 
the  various  secretions  of  the  pancreas, — (a)  proteolytic,  (6) 
amylolytic,  (c)  milk-curdling,  and  {d)  lipolytic  ferments';  (e) 
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ferments  which,  among  other  properties,  split  up  salol  into 
saliein  and  phenol ;  and  (/)  an  "  internal  secretion  "  (confined 
chiefly  to  the  ''  islands  of  Langerhans")  which,  even  in  small 
nuantity,  seems  to  prevent  the  occnrrence  of  glycosnria. 

Inflammation  may  arise  from  injury,  from  general  infective 
diseases  such  as  typhoid,  from  inllannnation  spreading  from  the 
stomach,  duodenum  or  gall-bladder  ;  or  from  bacteria  passing  in 
from  the  healthy  alimentary  canal,  or  even  from  bile  entering 
the  pancreatic  duct,  especially  if  the  pancreas  is  predisposed  to 
inflanunation  by  obstruction,  and  retention  of  its  secretion. 

Three  forms  of  pancreatitis  are  recognised  :  (1)  acute,  in 
which  there  is  great  softening,  and,  on  account  of  the  abundant 
blood  supply,  diffuse  hremorrhage  {hcemorrhagic  2:n(ncreatitis) ; 

(2)  subacute,  resulting  generally  from  infection  secondary  to 
inflanunation  elsewhere,  and  generally  going  on  to  suppuration  ; 

(3)  chronic,  in  which  the  interstitial  tissue  especially  is  increased 
and  forms  a  hard  tumour. 

Acute  Hsemorrhagic  Pancreatitis.  —  The  symptoms  are 
sudden  severe  pain  in  the  epigastrium,  collapse  and  vomiting ; 
tenderness  and  gradual  swelling  above  the  umbilicus.  The 
temperature  is  variable,  but  often  subnormal  at  first,  rising 
afterwards  if  the  patient  survives.  The  pulse  is  rapid  and 
small,  the  face  is  anxious  and  pinched,  and  there  is  extremely 
rapid  loss  of  weight.  There  may  be  constipation,  but  flatus  is 
usually  passed.  The  progress  of  the  disease  is  generally  so 
rapid  that  little  information  can  be  obtained  from  the  source 
of  pancreatic  function. 

Diagnosis. — It  closely  resembles  rupture  of  the  stomach  or 
, /all -bladder  with  peritonitis  ;  but  there  are  no  precursory  signs 
of  ulcer  or  gall-stones.  Intestinal  obstruction  is  also  similar  : 
but  the  swelling  and  distension  in  such  cases  is  nuich  greater, 
and  flatus  cannot  be  passed.  In  apjjendicitis  with  perforation 
the  pain  at  first  is  referred  to  the  iliac  region  or  the  umbilicus, 
instead  of  being  confined  to  the  epigastrimn.  In  biliarij  coliac 
there  is  often  jaundice,  and  the  local  tenderness  and  swelling 
;ire  not  so  pronounced.  Some  of  these  conditions  may 
accompany  pancreatitis,  and  lead  to  great  confusion.  In 
cases  of  doubt  an  exploratory  incision  is  indicated,  unless  the 
patient's  condition  is  desperate. 

Prognosis. — Acute  pancreatitis  is  extremely  fatal,  and  if 
operation  does  not  relieve  the  symptoms,  it  ends  in  death  in 
from  two  to  five  days. 
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Treatment  is  practically  that  of  local  peritonitis  beginning 
in  the  lesser  omentum,  (with  which  it  is  often  accompanied), 
viz.  drainage.  Morphine  is  required  for  the  severe  pain,  and 
stimulants  for  the  collapse.  When  the  abdomen  is  opened, 
evidences  of  fat  necrosis  are  at  once  seen, — small  particles  of 
soapy  or  chalky  material  scattered  in  the  omentum  and 
mesentery ;  they  are  due  to  the  splitting  up  of  the  fat  into 
glycerine  and  fatty  acids,  the  former  being  absorl)ed,  and  the 
latter  precipitated  with  calcium  salts. 

Subacute  pancreatitis  may  begin  as  suddenly,  or  more 
gradually,  but  is  never  so  severe,  and  the  inflannnation 
generally  goes  on  to  suppuration.  The  pulse  is  less  rapid,  the 
temperature  is  high  and  febrile  ;  rigors  are  not  unconnnon,  and 
the  pain  occurs  partly  continuously  and  partly  in  paroxysms. 
Diarrha'a  comes  on,  with  bloody  and  foul-smelling  stools  ;  and 
the  patient  rapidly  loses  flesh  and  strength.  Albuminuria  is 
common  ;  ljut  glycosuria  and  lipuria  are  rare.  If  an  abscess 
forms  it  projects  in  the  superior  abdominal  region,  generally 
between  the  stomach  and  colon,  but  occasionally  above  the 
stomach  or  below  the  colon.  It  has  been  known  also  to  pass 
down  on  the  psoas  to  the  iliac  region. 

Prognosis. — Subacute  pancreatitis  is  still  a  very  dangerous 
disease,  but  rather  less  frequently  fatal  than  the  hfemorrhagic 
form. 

Treatment.— Morphine  should  be  administered  for  the  pain 
and  collapse  ;  and  the  bowels  should  l)e  evacuated  with  calomel 
and  enemata.  The  abscess  may  be  approached  from  the  front 
through  a  median  incision,  and  evacuated  under  the  same 
precautions  as  a  liver  abscess,  the  gastro- colic  omentum  here 
being  an  additional  protection.  A  drainage  tube  should  be 
passed  tlirough  the  posterior  wall  in  the  costo-veitebral  angle  ; 
indeed,  if  a  pancreatic  abscess  is  clearly  diagnosed,  it  should 
be  approached  and  drained  entirely  from  behind. 

Chronic  pancreatitis  arises  from  the  spread  to  the  pancreatic 
ducts  of  irritation  from  gastro-duodenal  catarrh  or  ulceration  : 
from  biliary  lithiasis;  or,  very  rarely,  from  sub.sidence  of  an 
acute  attack.  The  connective  tissue  increases,  and  generally 
gives  rise  to  a  hard  tumour,  accentuated  about  the  head  of 
the  gland,  which  may  be  mistaken  for  cancer.  Contraction  of 
this  tissue  causes  pressure -atrophy  of  the  parenchymatous 
cells ;  and  if  the  conuuon  bile  duct  is  deeply  imbedded  in  the 
pancreas,  it  becomes  obstructed. 
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The  symptoms  arc  wasting,  AVith  loss  of  appetite  and 
dyspepsia,  and  occasionally  vomiting ;  paroxysmal  pain  in  the 
epigastrium,  and  tenderness  below  the  gall-bladder.  If  the 
common  bile  duct  is  involved  there  is  jaundice,  and  ague-like 
fever  and  rigors.  Even  with  the  presence  of  bile  in  the 
alimentary  canal,  the  stools  may  be  clay -coloured.  There 
is  generally  diarrlia^a,  and  very  frequently  albuminuria. 
Glycosuria  does  not  appear  unless  the  islands  of  Langerhans 
are  profoundly  atrophied  (a  late  effect) ;  and  then  there  are 
generally  other  signs  of  diabetes,— polyuria,  and  sometimes 
bronzing  of  the  skin.  Fat  is  present  in  the  stools,  and  the 
fgeces  contain  undigested  muscle  fibre,  if  the  patient  is  getting 
meat  diet.  Salol  is  not  decomposed,  and  therefore  does  not 
appear  in  the  urine  as  salicin  and  phenol  {Sahli's  siyn). 

Treatment.— The  obstruction  should  be  relieved  if  possible  : 
—gall-stones  should  be  extracted  from  the  ampulla  of  Vater, 
inflammation  of  the  papilla  or  pressiu'e  of  a  distended  duct 
should  be  relieved  by  cholecyst-enter ostomy.  As  the  anastomosis 
is  apt  to  close,  a  simple  cholecystostomy  has  been  found  to  give 
better  after-results  in  some  cases. 

Pancreatic  cysts  are  rare  on  the  whole.  They  may  arise, 
generally  after  middle  age,  as  the  results  of  effusion  following 
an  injury,  or  subsidence  of  a  hemorrhagic  inflammation. 
Retention-cysts  are  due  to  {a)  blocking  of  the  duct  of  Wirsung 
by  a  stone  in  the  ampulla,  along  with  absence  or  obstruction 
of  the  accessory  duct  (of  Santorini) ;  {b)  cicatrisation  of  the 
duodenal  papilla  following  ulceration  ;  (c)  external  pressure ; 
(d)  closure  of  the  smaller  ducts  in  the  body  of  the  gland  from 
interstitial  inflammation ;  (e)  dislocation  and  kinking  of  part 
of  the  gland.  Proliferation-cysts  arise  from  degeneration  of 
adenomas  or  carcinomas,  from  congenital  cystic  disease,  or 
from  hydatids.  Cysts  in  the  lesser  omentum  arising  from 
other  sources  may  be  mistaken  for  these  {psetido- cysts). 

The  symptoms  are  usually  absent  while  the  cyst  is  still 
small.  As  it  grows,  pressure  signs  ensue  ;  and  a  tumour  which 
is  generally  well  defined,  tense  and  elastic,  appears  in  the  same 
place  as  does  a  pancreatic  abscess.    The  general  health  always 

sxiffers,  wasting  and  weakness,  with  sallow,  pinched,  and  anxious 

appearance.  There  are  fatty  stools;  and  Sahli's  sign  is 
obtained  if  the  gland  is  much  destroyed,  but  glycosuria,  only 
if  the  atrophy  is  extreme. 

Diagnosis  from  distension  of  the  gall-bladder,  cysts  of  the 
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ovary,  liver,  suprarenal  capsules,  or  spleen ;  hydronephrosis 
and  cysts  of  the  kidneys ;  cysts  of  mesentery,  omentum,  and 
retroperitoneal  tissue. 

Treatment. — If  the  cyst  is  encapsuled,  it  may  be  possible, 
in  a  few  cases,  to  extirpate  it  completely.  As  a  rule  it 
must  be  evacuated  and  drained  like  an  abscess. 

Tumours.  — Carcinoma  affects  chiefly  the  head  of  the 
pancreas.  It  is  insidious  in  onset,  and  the  ai/mptovu,  when 
they  appear,  arc  digestive  disorders ;  severe  pain  in  the  epi- 
gastriinu,  radiating  ro\md  the  body,  and  ultimately  becoming 
almost  intolerable ;  and  nearly  always  jaundice.  Swelling 
is  not  evident  until  the  later  stages.  A  certain  amount 
of  pancreatitis  accompanies  cancer  ;  and  depending  on  this, 
and  the  destruction  of  the  gland  by  the  tumour,  are  the 
special  symptoms  of  pancreatic  atrophy,  viz.  fat  necrosis, 
glycosuria,  and  Sahli's  sign.    Treathient  is  purely  symptomatic. 

Adenomata,  sarcomata,  and  other  tumours  are  very  rare. 

SPLEEN. 

Abscess  may  arise  from  infarction  in  the  course  of  infective 
diseases  ;  as  a  result  of  chronic  malaria  ;  or  even  of  injury. 

The  symptoms  are  indefinite,  but  there  is  enlargement,  and 
the  signs  of  suppuration,  and  perisplenitis  (peritonitis  and 
sometimes  pleurisy),  often  give  an  index  to  the  condition. 

Treatment. — An  incision  is  made  in  the  left  flank  under 
the  11th  rib,  the  abscess  evacuated  and  drained,  or  if  the 
spleen  is  much  destroyed,  the  whole  organ  excised  (splenectomy), 
with  accurate  ligation  of  the  vessels. 

Enlargement  of  the  spleen  is  due  to  simple  hyjjertrophy, 
repeated  attacks  of  malaria,  or  tuberculosis ;  and  also  to 
hydatid  cysts,  and  (rarely)  to  primary  tumours. 

Symptoms  are  dragging  pains,  pressure  effects,  and  toxaemia, 
giving  rise  to  fever  and  anjcmia. 

Diagnosis  should  be  made  between  those  and  enlargements 
due  to  Hodgkin's  disease,  or  splenic  amcmia,  and  other  general 
diseases  which  are  not  benefited  by  excision. 

Treatment. — When  operation  is  called  for  the  spleen  should 
be  excised. 

Movable  spleen  may  be  determined  by  indefinite  digestive 
troubles,  dragging  pains  and  vomiting ;  absence  of  splenic 
dulness,  and  presence  of  a  movable  tumour  in  the  abdominal 
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cavity  or  the  iliac  fossa.  If  the  pedicle  becomes  twisted, 
strangulation  is  apt  to  follow,  and  lead  to  signs  of  peritoneal 
irritation. 

Treatment. — When  operation  is  required,  the  spleen  is 
exposed,  and  if  normal,  fixed  to  the  abdominal  wall  (splenopexy). 
As  sutures  in  its  substance  are  apt  to  cause  profuse  bleeding 
and  also  to  cut  through,  the  spleen  should  be  inserted  into  a 
pocket  of  parietal  peritoneum,  or  even  l)etween  the  musculai- 
planes,  and  surrounded  by  sutures  to  prevent  it  from  slipping, 
( Rych/giei-'x  method). 


CHAPTEE  VII. 


RECTUM  AND  ANUS. 

Imperforate  anus  {afresia  ani)  is  a  congenital  defect  due 
to  non-perforation  of  the  cloaca  and  the  skin,  as  obtains  in 
normal  development.  There  are  three  principal  varieties — (1) 
where  the  i-ectum,  as  a  blind  pouch,  reaches  to  just  beneath  the 
skin  covering  the  anal  region,  which  alone  separates  it  from  the 
surface ;  (2)  where  it  stops  at  variable  distances  in  the  pelvis, 
and  is  separated  from  the  anal  surface  by  a  considerable  depth 
of  tissue  ;  and  (3)  where  it  opens  into  the  bladder  or  urethra 
(or  the  vagina),  forming  a  true  cloaca. 

Treatment. — ^^'hen  tlie  rectum  is  separated  from  the  surface 
l)y  only  a  thin  membrane,  a  puncture  should  be  made,  and  the 
opening  dilated.  If  it  is  obviously  sej)arated  by  a  considerable 
thickness  of  tissue,  a  colostomy  should  be  performed  ;  and 
when  the  child  is  older  and  the  parts  larger,  a  plastic  operation 
to  bring  the  rectum  down  to  the  perineum  can  sometimes  be 
carried  out.  In  the  cloacal  form,  the  alimentary  and  urinary 
canals  can  sometimes  be  separated  in  a  similar  way. 

Wounds  and  injuries  ar(>  not  common,  except  in  women 
daring  parturition  ;  but  they  may  occur  from  the  presence  of 
substances  swallowed  ;  or  from  foreign  V)odies  introduced  eithei- 
intentionally,  or  accidentally  by  sitting  down  suddenly  on 
them,  etc. 

Pruritus  ani  is  annoying  itching,  coming  on  especially  when 
the  patient  is  warm  in  l)ed.  It  is  induced  b}'  general  consti- 
tutional conditions  like  gout,  disorders  of  digestion,  and  by 
certain  articles  of  food,  etc.,  and  is  aggravated  by  constii)ation 
and  eczema ;  in  children  it  is  often  caused  by  thread  worms. 

Treatment. — The  general  health  should  be  attended  to  : 
the  parts  must  be  washed  after  each  motion,  and  bathed  twice 
daily  with  lead  or  silver  nitrate  lotions.     If  the  itching  still 
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persists,  incisions  may  be  made  around  the  anus ;  or  a  few- 
drops  of  weak  carbolic  solution  injected  beneath  the  surface. 
In  obstinate  cases,  the  whole  skin  area  affected  may  require  to 
be  excised. 

Fissure  of  the  anus  is  a  painful  crack  at  the  junction  of 
the  skin  and  mucous  membrane.  It  is  caused  by  the  passage 
of  hard  fences,  and  often  accompanies  piles,  and  other  diseases. 
It  is  kept  from  healing  by  the  spasms  of  the  sjjhincter  which 
it  induces.  There  is  sometimes  a  small  {'■^sentinel")  pile  at 
the  distal  end  of  it ;  and  this  is  said  to  be  the  result  of  an 
anal  valve  (of  Morgagni)  being  torn  down,  (Ball). 

The  symptoms  are  intense  pain  on  defrecation  ;  and  this 
often  deters  patients  from  emptying  the  bowels  regularly,  thus 
encouraging  further  constipation.  In  severe  cases  any  move- 
ment, such  as  walking  or  coughing,  excites  the  pain.  On 
stretching  the  skin  of  the  anus  tlie  ulcer  is  at  once  seen. 

Treatment. — If  the  fissure  does  not  heal  with  the  use  of 
laxatives  and  astringent  lotions,  the  patient  is  anassthetised, 
and  the  anus  is  stretched  with  the  thumbs  until  the  sphincter 
yields,  and  the  fissure  tears  asunder.  This  paralyses  the 
muscle  (for  five  to  ten  days),  by  which  time  the  ulcer 
is  usually  healed.  Larger  fissures  should  be  excised  by  a 
V-shaped  incision. 

Proctitis  {inflaiiimation  of  the  rectum)  arises  sometimes  in 
the  course  of  dysentery,  and  occasionally  by  gonorrhceal 
infection,  or  from  other  sources  of  irritation. 

The  symptoms  are  great  tenesmus,  with  frequent  passage 
of  feeces,  and  later  of  bloody  mucus  alone.  There  is  usually 
oedema  of  the  mucous  membrane,  and  often  some  jjrolapse ;  a 
feeling  of  heat  and  weight  in  the  pelvis ;  and  sometimes  vesical 
irritation.  If  it  becomes  chronic,  the  mucous  membrane 
becomes  indurated,  and  ulcers  may  appear  on  the  surface, 
while  the  discharge  is  generally  muco-purulent. 

Treatment. — The  bowels  are  first  emptied  b^-  means  of  a 
series  of  saline  purges.  Rest  in  bed,  hot  sitz-baths,  and 
suppositories  of  morjjhine  and  atropine  afford  relief  to  the  con- 
gestion and  discomfort.  The  food  must  be  wholly  digestible  and 
bland.    In  the  chronic  form  astringent  lotions  should  be  used. 

Periproctitis  {inflammation  of  the  tissues  around  the  rectum) 
arises  from  injuries  due  to  fish-bones,  etc.,  swallowed,  but  more 
frequently  as  a  result  of  infection  passing  through  the  mucous 
membrane ;  it  may  follow^  diseases  of  the  rectum,  such  as 
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ulcers,  cancer,  inflamed  piles,  etc.  It  may  arise  also  from 
suppuration  outside  the  rectum,  as  in  the  ischio-i'ectal  fossa, 
the  pelvic  bones,  prostate,  or  even  in  Douglas's  pouch.  Diffuse 
inflavnnation  is  always  grave,  and  may  spread  in  any  direction  : 
it  is  apt  to  invade  the  abdominal  cavity,  and  cause  death. 

Circumscribed  inflammation  generally  proceeds  to  the  forma- 
tion of  abscesses,  giving  rise  on  bursting  to  sinuses,  which  are 
known  as  ^^fistuloi  in  ano."  iSuperflcial  abscesses  present  (1) 
beneath  the  skin  at  the  margin  of  the  anus,  and  on  bursting 
leave  a  '^Hind  external  fistula" ;  (2)  beneath  the  mucous  mem- 
brane above  the  anus,  where  they  may  burst  through  ("  blind 
internal "),  or  penetrate  the  rectal  muscle  and  present  in  the 
ischio-rectal  fossa,  where  the  opening  again  forms  a  "  blind  ex- 
ternal fistula,"  or  if  the  abscess  has  burst  also  at  the  mucous 
surface  a    complete  fistula"  (true  fistida). 

Deep  abscesses  arise  in  (3)  the  ischio-rectal  fossa,  (ischio- 
rectal abscess),  whence  they  are  apt  to  burrow  widely  round 
the  rectum  and  penetrate  the  mucous  membrane  (forming 
internal,  or  if  open  at  both  ends,  complete  fisttdas) ;  or  spread 
into  the  retroperitoneal  tissue,  where  they  may  burst,  and  cause  • 
fatal  peritonitis.  Ischio-rectal  abscesses  are  occasionally  acute, 
and  are  accompanied  by  fever,  etc. ;  but  the  chronic  forms  are 
more  common.  They  are  sometimes  tubercular  in  origin,  but 
as  a  rule  ultimately  become  infected  with  pyogenic  organisms. 
There  is  fulness  and  tenderness  of  the  affected  side,  and  the 
skin  is  often  reddened  or  dusky  in  the  later  stages.  (4)  Abscesses 
arise  also  in  the  jielvi-rectcd  space,  (i.e.,  the  space  surrounding 
the  rectum  above  the  levator  ani),  from  infection  spreading 
from  the  mucous  membrane,  or  from  the  prostate.  The 
abscess  is  difficult  to  detect ;  but  it  pushes  the  mucous  mem- 
brane forward  into  the  lumen,  and  may  then  burst  through, 
forming  a  ''blind  internal  fistida." 

Treatment. — Abscesses  must  be  opened  and  drained  as  soon 
as  diagnosed  ;  those  presenting  superficially  on  the  mucous 
membrane  alone  may  l:>e  opened  from  the  inside  :  but  external 
abscesses  and  those  communicating  with  the  ischio-rectal  fossa 
always  by  an  external  incision.  If  an  abscess  starts  from  the 
prostate,  a  transverse  cut  should  be  made  down  to  it  in  fi-ont 
of  the  anus. 

Fistula  in  Ano. — The  symptoms  arc  pain  and  discomfort  in 
the  parts  during  defecation,  and  even  on  movement ;  discharge 
of  muco-purulent  fluid ;  and  occasionally  inflammation  of  the 
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fistula,  giving  rise  to  increased  pain  and  discharge.    There  is 
usually  depression  of  spirits,  and  general  ill-health. 

Treatment  of  fistula  in  ano  is  division  of  the  tissues 
l)et\vecn  the  skin  and  the  anal  canal,  so  that  the  fistulous 
[)assage  is  converted  into  an  open  channel,  which  is  allowed  to 
granulate  from  the  bottom.  Internal  sinuses  should  l)e  con- 
verted into  complete  fistulas,  by  inserting  a  curved  director 
into  the  small  opening  in  the  mucous  membrane,  and  cutting 
on  it  outwards.  Tn  all  cases  the  lining  wall,  especially  when 
of  long  standing,  should  be  cut  or  curetted  away  ;  and  in  ex- 
ternal fistulas,  it  is  usually  sufticient  to  open  up  the  siniis  and 
remove  the  lining,  after  which  it  may  be  closed  with  a  few 
sutm-es  ;  though  complex  sinuses  must  be  laid  completely  oi^en. 
and  packed  with  iodoform  gauze. 

After-treatment.— The  patient  is  kept  on  fluid  diet  for 
three  days  or  so,  to  prevent  movements  of  the  bowels  :  opium 
should  not  be  used  for  this  purpose,  though  a  little  may 
be  given  at  first  for  the  pain.  The  wound  should  l)e  washed 
witii  warm  lysol  solution  after  each  defalcation,  and  covered 
with  a  light  dressing.  The  patient  should  be  confined  to  bed 
for  a  week  or  ten  days,  but  allowed  to  go  a1)0ut  after  that. 

Hsemorrhoids  or  piles  are  swellings  caused  by  dilatation 
and  varicosity  of  tlie  htemorrhoidal  veins ;  they  are  ex- 
tremely conmion  complaints.  External  piles  originate  from 
the  inferior,  and  internal  piles  from  the  superior  lucmorrhoidal 
plexus ;  the  chief  seats  being  where  those  two  sets  of  veins 
meet,  and  the  two  forms  being  frequently  combined. 

Pathology. — The  veins  in  this  part  lie  between  the  raucous 
membrane  and  the  muscle,  and  have  therefore  but  slight 
support:  they  are  in  communication  with  both  the  systemic 
and  portal  veins,  and  are  influenced  by  congestions  of  either  ; 
they  possess  no  valves,  and  have  thus  to  liear  the  weight  of 
the  whole  colunm  of  blood  from  the  liver  downwards.  Dilata- 
tion is  connnon  amongst  persons  of  sedentary  habits  ;  and  is 
])rovoked  by  anything  which  causes  congestion  of  the  parts  : 
and  piles  are  specially  apt  to  arise,  if  the  veins  have  been 
suV^ject  to  previous  inflammation.  There  is  some  reason, 
hovvever,  for  belief  in  their  congenital  origin  as  cavernous 
angeiomata,  which  do  not  develop  until  some  change  in  the 
vascular  pressure  takes  place. 

Symptoms. — External  hemorrhoids  may  produce  no 
symptoms,   unless   attacked    with   thronibo-phlebitis.  They 
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appear  after  defaecation  as  bluish  masses  beneath  the  skin 
around  the  anus,  singly  or  in  clusters,  varying  from  the  size 
of  a  pea  to  that  of  a  filbert ;  and  reducible  on  steady  pressure. 
When  they  are  inflamed,  the  blood  coagulates,  and  they  become 
exceedingly  tender  and  painful ;  the  surface  is  distended  and 
angry-looking  ;  and  painful  fissures  are  apt  to  develop  between 
the  masses.  When  the  attack  subsides,  the  tissues  remain 
thickened,  and  although  the  blood  is  absorbed,  there  still 
remains  a  more  or  less  permanent  sac,  into  wliich  the  V)lood 
tends  to  gravitate.  The  attacks  recur  from  time  to  time,  and 
may  eventually  disable  the  patient  by  reason  of  pain  and 
genei'al  distress.  Internal  haemorrhoids  (usually  accompanied 
b}^  external)  form  sessile  masses  within,  the  sphincter,  attaining 
sometimes  to  the  size  of  a  walnut.  They  cause  indefinite 
pain  and  weight  in  the  pelvis,  and  discomfort  on  deftecation  ; 
and  there  is  usually  considerable  luiemorrhage,  which,  owing  to 
the  great  tension,  may  have  the  appearance  of  arterial  bleeding. 
They  become  easily  prolapsed  ;  and  in  cases  of  long  standing, 
become  so  thickened  and  enlarged,  from  repeated  thrombo- 
phlebitis, that  they  are  no  longer  reducible,  and  are  often  the 
seat  of  superficial  ulcers.  There  is  generally  some  rectal 
catarrh,  causing  a  discharge  of  mucus.  As  there  is  a  possibility 
of  malignant  disease  being  the  real  origin  of  such  symptoms, 
tiie  rectum  should  always  be  examined  with  the  finger,  an 
antEsthetic  being  used  if  the  pain  is  extreme.  A  proctoscope 
(or  rectal  specidvuii)  is  a  valuable  aid  for  determining  the 
conditions  present. 

Treatment. — Habitual  constipation  must  be  warded  off'  by 
tlie  use  of  imirritating  laxatives  (cascara,  saline  w-aters,  etc.) ; 
congestion,  by  avoiding  alcohol,  spices,  etc.,  and  habits  wiiich 
induce  it ;  and  irritation,  by  cleansing  the  parts  with  soap  and 
water  after  each  motion,  and  by  wearing  soft  underclothing. 
The  pain  of  inflamed  piles  may  be  subdued  by  rest,  application 
of  gall  and  opium  ointment  or  lead  lotions,  or,  in  extreme 
cases,  of  ice-bags  or  poultices.  Tncisions  in  the  thrombosed 
piles  usually  give  some  relief. 

Operation. — The  great  majority  of  cases  recpiire  no  surgical 
treatment ;  but  operation  for  radical  cure  is  indicated  (1)  for 
recurring  hsemorrhages ;  (2)  frequency  of  prolapse,  with 
difficulty  of  reposition ;  (3)  repeated  attacks  of  inflammation, 
and  (4)  persistent  ulceration.  The  patient  is  anajsthetised, 
and  placed  in  the  lithotomy  position,  or  laid  on  his  side  with 
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the  legs  drawn  up.  The  anus  is  well  dilated,  when  the  piles 
roll  out  with  the  everted  mucous  membrane.  They  may  be 
cut  off,  after  secure  ligation,  or  crushing  with  a  powerful 
clamp  {Allinghavi's) ;  or  removed  simply  with  clamp  and 
thermo-cautery  at  a  dull  red  heat.  If  possible  they  should 
be  excised,  and  the  wound  s\itured  ;  if  isolated,  they  may  be 
caught  in  a  long  forceps  which  clamps  the  base  until  the  stitch 
can  be  inserted.  If  they  are  in  masses,  a  complete  resection  of 
the  pile-bearing  area  of  mucous  membrane  should  be  made 
{Whitehecurs  02)eratio?i),  and  the  cut  ends  sewed  together.  As 
there  is  usually  much  bleeding,  the  operation  should  be  done 
piecemeal ;  or  special  clamps  (Coates's)  may  be  used  to  enable 
the  sutures  to  be  inserted  before  the  piles  are  cut.  The  skin 
should  not  be  encroached  upon,  or  troublesome  stenosis  may 
follow.  Piles  may  be  obliterated  sometimes  by  injection  of 
one  or  two  drops  of  glycerine  of  carbolic  acid  into  them,  to  set 
up  inflammation  which  afterwards  leads  to  atrophy. 

After-treatment. — The  bowels  should  be  kept  from  acthig 
for  several  days,  by  restricting  the  food  to  a  minimum  ;  opium 
should  not  be  used,  except  after  Whitehead's  operation,  in 
which  healing  by  first  intention  may  be  hoped  for.  The  pain 
of  the  first  motion  may  be  mitigated  by  injection  of  oil  to 
soften  the  faces  and  lubricate  the  canal. 

If  stenosis  of  the  anus  results  from  operation  or  disease, 
the  opening  must  be  treated  first  by  gradual  dilatation  ;  and 
if  this  fails,  a  plastic  operation  may  be  made  to  restore  a  border 
of  flexible  and  distensible  skin. 

Prolapse  of  the  rectum  {jyrocidentia  recti)  is  protrusion  of 
the  rectum  out  of  the  anus.  The  mucous  membrane  alone,  or 
the  entire  rectal  wall  {complete  prolapse),  may  be  protruded  ; 
and  in  the  latter  form  a  loop  of  bowel  may  descend  between 
the  layers  {prolapse-hernia).  In  other  cases  the  upper  part  of 
the  rectum  may  be  invaginated  {intussuscepted),  and  the  intus- 
susceptum  extruded.  It  is  induced  by  relaxation  of  the 
submucous  tissue  and  the  sphincters,  and  by  continued  or 
spasmodic  expulsive  efforts,  associated  with  irritation  of  the 
bowels  or  difficulty  of  micturition  arising  from  any  causes. 
The  slighter  forms  sometimes  follow  from  repeated  extrusion 
of  luemorrhoids. 

Signs. — The  prolapse  appears  as  a  ring  or  a  cylinder  of 
mucous  membrane,  or  in  extreme  cases  of  a  large  globular 
mass  outside  the  anus.    The  surface  is  at  first  red  and  moist : 
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but  after  frequent  protrusiou,  it  becomes  congested  and 
indurated,  and  may  discharge  muco-purulent  secretion  ;  and 
with  long  exposure  is  apt  to  become  dry  and  leathery,  and 
occasionally  ulcerated.  It  may  become  so  thickened  as  to  be 
irreducible ;  and  in  some  cases  it  undergoes  strangulation. 

Treatment.— The  prolapse  should  be  reduced  by  steady 
squeezing  after  lubrication  of  the  surfaces,  with  the  finger 
inserted  in  the  orifice.  When  rediiced,  the  bowel  must  be 
kept  from  returning  by  a  pad  and  figvire-of-8  bandage  across 
the  perineum  :  obturators  for  insertion  in  the  anus  should  be 
avoided.  In  children  the  buttocks  should  be  strapped  together 
with  adhesive  plaster  in  such  a  way  that  the  fteces  can  pass 
between  them :  and  if  the  predisposing  cause  of  straining  is 
removed,  and  the  motions  kept  soft  with  laxatives,  this  is 
usually  sutticient  to  eftect  a  cure.  In  adults  the  prolapse 
often  recurs,  but  it  should  be  replaced  each  time ;  and  for 
prevention,  the  patient  may  defsecate  into  a  bed-pan  while 
lying  on  his  side.  In  the  mucous  variety  astringent  applica- 
tions are  of  use ;  and  in  obstinate  cases  strips  of  the  redundant 
mucous  membrane  may  be  removed  by  excision  and  suture, 
or  by  cautery,  in  either  case  in  the  longitudinal  dii'ection  of 
the  bowel.  When  the  perineal  tissues  are  very  lax,  injections 
of  j)aratfin  have  been  made  around  the  amis,  with  some  success 
in  narrowing  the  opening.  In  complete  prolapse,  recurring  in 
spite  of  reposition  or  the  application  of  supports,  the  abdomen 
may  be  opened,  and  the  rectum  or  sigmoid  may  be  drawn  up 
and  fixed  in  the  abdominal  wall  (proctopexy).  In  irreducible 
cases  the  prolapsed  portion  should  be  resected  close  to  the 
anus,  the  two  layers  in  contact  being  sewed  together  with 
through  and  through  stitches;  care  being  taken  to  avoid 
damaging  any  herniated  loop  of  bowel  in  the  prolapse. 

Tumours  of  the  anus  are  rare,  but  condylomata  are  common 
in  this  situation.  Epithelioma  may  arise  in  the  anus  ;  but 
carcinoma  is  more  conmionly  secondary  to  that  of  the  rectum. 

Tumours  of  the  Rectum.— The  commonest  benign  tumours 
are  polypi,  arising  chicHy  from  the  posterior  surface  at  the 
lower  third.  They  should  be  removed,  with  ligation  of  the 
pedicle,  after  dilatation  of  the  sphincter ;  or  if  far  up,  with  the 
aid  of  a  proctoscope  and  long  forceps. 

Papillomas  resemble  both  polypi  and  cancers;  they  occur 
as  small  cauliflower  masses,  but  are  usually  pedunculated, 
and  present  no  indurated  bases.    After  removal,  they  should 
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be  examined  microscopically  in  order  to  make  snre  of  their 
innocnous  nature. 

Sarcoma  is  occasionally  met  with  :  it  forms  a  soft  nodular 
mass,  and  the  epithelial  covering  does  not  become  eroded  ixntil 
the  tumour  breaks  throu<ih.    It  is  treated  like  carcinoma. 

Cancer  of  the  rectum  occurs  usually  in  persons  of  advanced 
age,  but  may  commence  as  early  as  the  twenty-fifth  year.  It 
is  generally  tnhnlar  {cylinder -cdled)  carcinoma ;  and  may  be 
hard  or  soft.  It  begins  as  a  small  flat  induration,  without 
formhig  a  tumour  for  some  time ;  the  surface  epitheliunj 
becomes  eroded,  and  leaves  a  bleeding  and  hardened  base. 
The  edges  proliferate,  and  ultimately  become  circular  cauli- 
flower masses  forming  an  everted  edge  round  a  central 
indurated  ulcer.  The  tumour  extends  chiefly  in  the  sub- 
nuicous  tissue,  to  which  it  is  confined  for  a  considerable  time 
before  penetrating  the  muscular  layer.  The  lymphatic  vessels 
and  glands,  following  more  or  less  the  line  of  the  luemorrhoidal 
veins,  become  involved  at  the  same  time ;  but  this  occurs 
much  earlier  with  the  soft  and  gelatinous  cancers.  Clinically 
they  are  met  with  (1)  in  the  ampulla,  just  above  the  anus  (the 
commonest  situation),  forming  isolated  round  tumours,  and 
extending  gradually  till  the  whole  circumference  is  involved  : 
(2)  high  up  in  the  rectum  (2  or  3  inches  aljove  the  anus), 
and  forming  ring-shaped  masses  of  the  scirrhus  type,  and  soon 
giving  rise  to  stenosis  ;  a  less  common  form  occurs  (3)  as  a 
soft  tumoiu'  which  soon  infiltrates  the  nniscular  layer  and 
lymphatics,  and  spreads  as  a  cylindrical  growth  up  and  down  : 
it  is  usually  situated  at  the  lower  part  of  the  rectum,  and  is 
met  with  genei-ally  in  younger  patients. 

The  symptoms  are  often  late  in  appearing,  in  fact  not  until 
the  disease  is  well  advanced.  At  first  there  is  luieasiness  or 
even  tenesnuis  on  deffecation.  This  is  followed  by  the  passage 
of  blood  and  nuicus  (one  of  the  earliest  reliable  signs) ;  and 
later  by  stenosis.  The  faeces  may  be  streaked  with  blood, 
and  ribi)on-shaped,  though  the  latter  condition  is  not  constant, 
nor  characteristic  of  cancer.  When  stenosis  becomes  more 
advanced,  the  fa;ces  may  acciuuulate  in  the  rectum,  especially 
if  constipation  is  not  prevented  ;  and  the  discharge  may  collect 
as  an  offensive  fluid  above  the  stricture,  and  come  away  in 
sudden  gushes  on  straining  at  stool.  Particles  of  ulcerated 
mucous  membrane  may  be  voided,  and  extreme  destruction  of 
the  tissues  usually  relieves  the  stenosis  for  a  time.    Pain  is 
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often  abseul  until  the  disease  penetrates  to  the  surrounding- 
structures,  when  it  may  become  almost  unbearable.  Good 
health  is  often  maintained  until  ulceration  and  stenosis  induce 
septic  absorption ;  after  which  weight  decreases,  and  ana;mia 
comes  on,  usujdiy  accompanied  by  a  yellowness  of  the  skin. 
Infiltration  of  the  rectal  nniscle  is  apt  to  cause  incontinence  ; 
and,  further,  it  may  set  up  ulceration  and  perforation  into  the 
bladder,  (or  vagina),  and  thus  lead  to  cystitis,  with  evacuation 
of  f<ecal  discharge  in  the  urine,  and  urine  in  the  motions. 

Diagnosis. — Cancer  is  apt  to  be  overlooked  altogether  if 
digital  examination  is  omitted  in  cases  of  rectal  trouble  of 
any  sort.  It  may  also  be  mistaken  for  bleeding  piles,  or  foi- 
simple  constipation,  or  diarrhoea.  The  rectum,  therefore, 
should  always  be  examined  with  the  finger,  to  determine  the 
situation  and  limits  of  the  tumour,  and  the  extent  of  the 
ulceration  and  induration.  A  clear  view  can  usually  be  got 
with  the  proctoscope,  and  the  conditions  and  limits  much  more 
ac c u ratel  y  ga  u  ged . 

Treatment  is  either  radical,  (extirpation  of  the  tumour  and 
its  surrounding  tissues) ;  or  palliative,  (relief  of  obstruction, 
diminution  of  toxic  absorption,  and  mitigation  of  pain). 

Radical  treatment  is  indicated  when  the  tumour  is  small 
and  isolated,  and  can  be  easily  reached ;  especially  when  it  is 
freely  movable,  or  even  lightly  adherent  to  unimportant 
structures.  It  should  not  be  attempted  when  infiltration 
has  spread  to  the  sacrum,  bladder,  or  uterus,  or  to  otliei- 
[)arts  of  the  bowel ;  or  if  metastatic  growths  have  taken 
place  in  the  liver,  retro-peritoneal  glands  or  elsewhere.  In 
doubtful  cases  an  exploratory  laparotomy  should  be  performed  ; 
and  if  the  extirpation  is  impossible,  the  incision  may  be  utilised 
for  an  artificial  anus.  Cancers  low  down  in  the  rectum  are,  as 
a  rule,  more  favourable  for  extirpation  through  the  })erineum  : 
but  a  cancer  high  up  may  be  removed  by  the  abdominal 
route.  Before  any  operation,  the  bowels  should  be  cleared 
out,  with  doses  of  castor  oil  and  enemata,  repeated  for  several 
days,  until  they  are  thoroughly  emptied  ;  the  ))atient  being 
fed  meanwhile  on  wholly  absorbable  food. 

Operatiom. — Cancer  in  the  lower  part  may  be  removed 
through  the  dilated  anus,  by  a  circular  incision  {perineal  resec- 
tion) ;  the  rectum  (including  the  muscular  wall)  being  cut 
across  above  the  external  sphincter  of  the  anus,  separated 
round  the  outside,  drawn  out  of  the  anus,  and  divided  at  least 
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an  inch  above  the  tumour.    The  two  ends  may  be  sutured 
together  if  the  rectum  is  sufficiently  mobihsed.    lu  women,  . 
part  of  the  vagina  may  be  removed  if  necessary  or  more  con- 
venient.   Should  the  tumour  be  situated  more  than  an  inch  or 
two  up,  it  cannot  be  well  reached  through  the  perineum  alone ; 
and  the  tissues  alongside  the  sacrum  {parasacral)  may  be 
divided.    Sacral  Operations. — In  order  to  gain  more  room,  the 
part  of  the  sacrum  on  the  left  side  below  the  level  of  the  3rd 
sacral  foramen  may  be  resected  {Kraslce).    The  nerves  issuing 
below  this  pjirt  (the  4tli  and  5th  sacral)  supply  the  muscles 
of  the  bladder  and  rectum  ;  but  their  destruction  does  not 
apparently  interfere  with  the  function  of  those  organs  ;  and 
as  the  sacral  canal  is  not  usually  opened,  the  operation  there- 
fore does  not  lead  to  ^pina]  meningitis.    The  soft  tissues  are 
dissected  off  the  sacrum  and  coccyx,  and  the  latter  bone  is 
removed  entirely ;  the  piece  of  the  sacrum  is  cut  away  with 
chisel  and  gouge-forceps ;   the  rectum  dissected  off  (bluntly 
with  the  fingers)  from  the   sacrum    behind,  and    the  soft 
tissues  in  fr(mt.    If  the  tumour  is  high  up,  the  peritoneum 
must  be  opened,  and  the  upper  part  of  the  rectum  loosened 
and  drawn  down.    When  mobilised  and  drawn  out  into  the 
wound,  it  is  yjacked  round  with  gauze,  cut  across  above  and 
below  the  growth,  and  the  ends   joined.     If   the  tumour 
is  too  extensive  to  allow  of  this  junction,  the  upper  end 
may  be  implanted  into  the  sacral  wound  ;  or  the  end  may  be 
closed,  and  an  artificial  anus  made  in  the  inguinal  region.  The 
wound  is  partly  sewed  and  partly  packed  with  iodoform  gauze 
for  four  or  five  days ;  and  in  any  case  drainage  must  be  main- 
tained for  some  time,  as  the  posterior  part  of  the  junction 
rarely  heals  by  first  intention,  though  the  fistula  generally 
closes  ultimately.    Many  modifications  have  been  made  in  the 
method  of  bone  resection  : — the  4th  and  5th  nerves  of  both 
sides,  and  even  the  3rd  of  one  side,  have  been  removed  with- 
out causing  serious  inconvenience  (Bardenheuer,  etc.).  Attempts 
have  also  been  made,  but  without  great  success,  to  make  use 
of  osteoplastic  flaps,  with  replacement  of  the  bone.  The 
abdominal  operation  consists  in  exposing  the  rectum  by  an 
abdominal  incision,  cutting  it  across  under  clamps  well  above 
the  disease ;  dissecting  off  the  lower  part,  along  with  any  en- 
larged glands,  and  removing  it,  (sometimes  by  invaginating  it 
through  the  anus)  :  and  fixing  the  end  of  the  upper  part  in  the 
abdominal  wound  to  make  an  artificial  anus. 


RECTUM  AND  ANUS 


465 


Palliative  treatment  consists  chiefly  in  making  an  artificial 
anus  in  the  inguinal  region,  and  thus  relieving  tenesmus  and 
pain  caused  by  the  passage  of  faeces  over  the  tender  surfaces. 
For  the  same  purpose,  resection  of  the  rectum  may  be  per- 
formed purely  as  a  palliative  measure,  even  when  elimination 
of  the  whole  disease  is  out  of  the  question.  The  results  of 
artificial  anus  in  this  disease  are  on  the  whole  very  satisfactory. 
The  patieuts,  with  proper  regulation  of  the  bowels,  gain  a 
considerable  amount  of  control  over  the  motions  in  time,  and 
they  are  greatly  relieved  from  the  distressing  symptoms.  The 
lower  part  of  the  bowel  may  be  washed  out  from  above  or 
below,  to  ])revent  foul  discharge  from  accumulating  and 
becoming  absorbed. 

Stenosis  or  stricture  of  the  rectum,  besides  arising  from 
the  presence  of  malignant  tumours,  may  be  caused  by  cica- 
tricial narrowing  after  ulceration  (from  dysentery,  and  especi- 
ally syphilis),  or  injury ;  by  inflammation  outside  the  rectum 
{pelvic,  or  paravietritic) ;  or  by  pressure  of  tumours  or  cysts 
in  the  pelvis.  In  the  cicatricial  variety  (the  most  common), 
the  lumen  is  narrow-ed  by  a  fibrous  ring ;  the  bowel  is  dilated 
above  with  faeces  ;  and  the  muscular  wall  hypertrophied  by 
efforts  to  overcome  the  obstruction.  Secondary  ulcers  or 
fistulje  are  not  uncommon. 

The  symptoms  are  obstinate  constipation  ;  with  occasional 
attacks  of  diarrhoea,  due  to  catarrh  from  retention  of  f^ces. 
In  extreme  cases,  obstructive  ileus  may  be  developed. 
■   Diagnosis  is  made  by  inspection,  with  the  aid  of  a  rectal 
speculum,  and  by  rectal  bougies. 

Treatment  consists  of  dilatation  with  graduated  bougies, 
carried  out  slowly  and  gently,  if  necessary  with  the  aid  of 
anaesthesia.  If  this  is  not  successful,  linear  incision  may  be 
made  down  towards  the  sacrum  and  coccyx  from  the  himen 
with  a  probe-pointed  knife.  In  obstinate  "cases  the  stricture 
should  be  excised  completely ;  or  if  this  is  impossible,  an 
artificial  anus  may  be  made. 
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URINARY  ORGANS. 
KIDNEY  AND  URETER. 

Examination  of  the  Kidney.— For  palpation,  tlic  body 
should  be  lying  flat,  or  on  the  side,  with  the  knees  drawn 
up  towards  the  chest;  the  front  and  back  of  the  luni])ai- 
region  are  pressed  together  l)etween  the  hands  {biinanual 
jja/pation).  The  kidney  in  ordinary  circumstances  cannot 
usually  be  felt,  unless  the  abdominal  tissues  are  very  thin 
and  the  muscles  deeply  relaxed:  any  kidney  therefore  that 
can  be  easily  felt,  is  generally  misplaced  or  enlarged.  Deep 
pressure  on  a  normal  kidney  sometimes  gives  rise  to  a  sinking 
or  sickening  feeling,  and  if  a  stone  is  present  occasionally 
to  pain.  Percussion  is  useful  in  swellings,  for  mapping  out 
the  relations  with  the  colon.  X-rays  sometimes  show  the 
])resence  of  a  stone  or  even  of  tumours.  The  urine  by  its 
(piantity  and  (luality,  and  the  presence  of  abnormalities,  gives 
most  important  information. 

The  efficiency  of  a  kidney  is  determined  by  the  secretion  of 
(a)  water,  (b)  solids  (urea,  salts,  etc.),  and  (c)  by  the  absence 
of  pathological  substances.  The  urine  may  be  collected  from 
each  kidney  by  catheterisation  of  the  ureters  (a  difficult  under- 
taking, except  in  women) ;  or  by  means  of  one  of  the  various 
"  segregators."  The  ureteral  openings  may  be  observed  by  the 
cystoscope;  and  much  information  can  be  derived  from  the 
a|)pearance  of  the  discharge  from  them. 

Renal  pain  may  arise  from  (a)  obstruction  to  the  exit  of 
urine  from  the  kidney  ;  (b)  from  foreign  bodies,  tumours, 
or  infianmiation  of  the  pelvis  of  the  kidney ;  (c)  sudden 
increase  in  tension,  from  congestion  and  swelling;  (d)  traction 
on  the  nerves,  by  displacements  or  pressure.    The  parenchyma 
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of  the  kidney  i.s  «aid  to  be  quite  insensitive  ;  ljut  irritation 
of  the  pelvis  or  ureter  gives  rise  to  discomfort,  pain,  or  spasm. 
Paroxysmal  pain  is  generally  due  to  obstruction,  or  to  certain 
poisons ;  persistent  dull  pain  to  inflammation,  tumours,  or 
tuberculosis  ;  while  a  sharp  pain,  with  external  tenderness, 
and  especially  with  ciedema  or  fluctuation,  usually  indicates 
a  ])erinephritic  abscess. 

Anuria. — The  urine  may  be  suppressed  altogether  l^y  (a) 
mechanical  means  (obstructive  suppression),  from  im})action 
of  a  calculus,  or  kinking  or  constriction  of  the  ureter;  or  {h) 
l)y  the  eftects  of  general  diseases,  or  poisoning  ;  {(•)  by  renal 
diseases ;  or  {d)  reflex  spasm  of  both  kidneys,  or  of  one  only 
when  the  other  is  obstructed  or  absent. 

Haematuria  may  originate  in  the  kidne//,  by  {(()  injiuy,  or 
irritation  of  a  calcidiis  ;  (/.')  inflammation  (nephritis,  pyelitis) ; 
(c)  passive  hypericnna,  from  pressure  or  torsion  of  the  pedicle  : 
((/)  or  tuberculosis,  tumours,  or  cystic  degeneration  ;  or  in  the 
itreter,  from  disease  or  injury.  The  blood  is  intimately  mixed 
with  the  urine,  and  is  of  the  same  dilution  at  all  stages  of 
micturition.  Blood  may  also  come  from  the  /jlodde)'  or  ■prostate, 
in  which  case  it  appears  mainly  at  the  end  of  micturition,  is 
less  intimately  mixed  with  the  urine,  and  is  often  in  clots.  If 
it  comes  from  the  urethra,  it  appears  at  the  beginning  of 
micturition,  the  urine  passed  later  being  clear.  Hfematuria 
may  be  distinguished  from  hcemof/lobinuria,  by  the  presence 
of  corpuscles  ;  and  from  carboluria  (from  absorption  of  carbolic 
acid),  by  the  characteristic  spectrum. 

Pyuria. — ^VVhen  pus  comes  from  the  kidney,  the  urine  is 
generally  acid  ;  when  from  the  bladder,  it  is  often  alkaline, 
foul  smelling,  and  mixed  with  mucus,  and  often  contains 
large  flat  epithelial  cells  from  the  bladder  wall.  Pus 
originating  in  the  prostate  may  l)e  squeezed  out  into  the 
bladder  l)y  pressure  through  the  rectum;  and  pus  from  the 
uretha  is  washed  away  with  the  first  drops  of  urine. 

Albuminuria  is  due  to  (a)  acute  or  chronic  nephritis ; 
(6)  pus  or  blood  in  the  urine;  or,  apart  from  suj)pura,tion, 
to  the  results  of  (c)  injury;  {d)  movable  kidney,  and  hydro- 
nephrosis ;  {e)  tuberculosis  and  syphilis ;  and  (/)  tumours 
and  cvsts. 

Abnormalities. — One  kidney  may  be  absent,  or  rudimentary. 
The  two  kidneys  may  l)e  fused  into  one,  producing  {a)  a  single 
large  kidney  on  one  side,  or  (h)  a  homc-sihoe.  kidney,  or  even 
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a  flat  disk,  extending  across  the  vertebral  column.    The  pelves 
or  ureters  may  be  doubled  in  all  or  part  of  their  extent. 

Displacements.— Congenitally,  a  kidney  may  be  misplaced 
from  its  normal  situation, — up,  down,  or  to  either  side  :  or  its 
axis  may  he  altered  in  any  direction. 

Movable  Kidney. — All  kidneys,  unless  fixed  by  inflamma- 
tory adhesions,  are  more  or  less  movable ;  but  excessive 
amount  of  movement  occurs  conunonly  in  women. 

The  aetiology  is  still  uncertain  ;  but  it  is  met  with  chiefly 
in  those  w  ith  long,  narrow  waists  ;  it  is  far  more  common 
on  the  right  side  ;  it  is  often  associated  wdth  emaciation  after 
previous  obesity  ;  and  occasionally  follows  repeated  pregnancies 
and  tight  lacing.  The  mobility  varies  from  a  slight  exaggera- 
tion of  the  normal  movements,  to  wide  displacements  into  the 
pelvis  or  to  the  opposite  side.  These  take  place  in  the  lax 
subperitoneal  tissue  :  a  mesonephron  (allowing  of  the  produc- 
tion of  a  true  ''floating  kidney  ")  being  most  uncommon. 

Symptoms. — As  a  rule,  it  causes  no  inconvenience,  and  often 
is  only  discovered  accident;illy.  In  some  cases,  however,  there 
is  a  sense  of  dragging  and  weight,  associated  with  general  signs 
of  indigestion  and  depression  of  spirits ;  sometimes  there  are 
spasms  of  pain  accompanied  by  collapse  and  vomiting,  and 
extreme  sensitiveness  of  the  kidney.  These  attacks  are  nearly 
always  associated  with  kinking  of  the  pedicle,  which  produces 
congestion  from  obstruction  of  the  veins,  and  retention  of  urine 
in  the  kidney  from  obstruction  of  the  ureter.  They  generally 
pass  ofl"  in  an  hour  or  two,  but  may  last  for  a  couple  of  days 
or  more  ;  and  the  termination  is  often  marked  by  a  great  flow 
of  urine.  A  movable  kidney  can  generally  be  felt  on  deep 
palpation  gliding  under  the  fingers  like  a  piece  of  slippery 
soap  ;  and  it  is  often  more  easily  detected  when  the  patient  is 
standing  up. 

Treatment. — The  kidney  should  be  replaced  ;  and  if  possible 
any  kink  in  the  pedicle  reduced  by  manipulation.  As  long  as 
the  patient  is  kept  recumbent,  there  is  little  tendency  to 
recurrence.  It  may  sometimes  be  fixed  by  means  of  a  soft 
pad  attached  to  the  stays  so  as  to  rest  under  the  lower  border 
of  the  organ  :  a  pnuematic  pad  being  the  most  convenient,  as 
it  adapts  itself  to  the  movements  of  the  thorax  and  abdomen, 
without  giving  pain  from  pressure  on  the  ribs.  In  many  cases, 
however,  pads  are  of  no  use ;  and  if  the  patient  is  disabled  by 
t;he   mobility,  the  kidney  must   be  fixed  to  the  posterior 
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abdomiual  wall  (nephropexy — nephrorraphy).  An  incision 
is  made  in  the  lumbar  region  outside  the  edge  of  the  quad- 
ratus  lumborum,  downwards  and  outwards,  from  the  12th  rib  ; 
the  muscles  are  separated  ;  the  fatty  capsule  is  opened,  the 
kidney  is  caught,  and  pulled  into  the  wound.  The  true 
capsule  is  incised  along  the  convexity,  and  part  of  it  stripped 
back  ;  two  or  three  stout  chromic  gut  sutures  arc  inserted 
deeply  in  the  cortex  and  the  reflected  capsule,  and  penetrate 
the  muscles  on  each  side  of  the  wound,  where  they  are  tied 
together,  so  as  to  close  the  woinid  and  fix  the  kidney.  Strips 
of  gauze  should  be  packed  down  to  the  kidney,  for  drainage, 
and  also  to  encourage  the  formation  of  adhesions.  The  opera- 
tion is  carried  out  with  the  patient  laid  face  downwards,  the 
belly  resting  on  a  narrow  air  pillow  [Edehohl's)  to  push  the 
kidney  up  into  its  place. 

Hydronephrosis  (or  uronephrosis)  is  dilatation  of  the  calices 
or  pelvis  of  the  kidney,  usually  accompanied  by  dilatation  of 
the  ureter. 

Cause. — (a)  Congenital :  the  ureter  may  end  blindly,  or 
may  be  strictured  or  kinked ;  and  the  child  may  be  born  with 
hydronephrosis.  {h)  Acquired :  passage  of  urine  may  be  ob- 
structed, by  calculi  or  blood  clots  (or  even  parasites)  in  the 
calices,  pelvis,  or  ureter ;  by  inflammatory  swelling  or  oedema, 
constriction  or  kinking  of  the  ureter ;  valve-formation  at  the 
junction  of  pelvis  and  ureter,  from  displacements  or  pressure  ; 
external  compression  by  tumours,  cysts,  or  displaced  organs 
(<?.//.  uterus) ;  constrictions  following  abdominal  inflammations  ; 
or  inflammatory  thickening  or  tumours  of  the  bladder  wall, 
obstructing  the  ureteral  meatus.  Obstruction  to  the  outflow 
from  the  bladder  (due  to  enlarged  prostate,  stricture  of  the 
urethra,  or  piiimosis)  seldom  causes  hydronephrosis  till  a 
late  stage. 

Pathology.— Sudden  obstruction  tends  to  stop  the  secretion 
of  fluid  as  the  back  pressure  approaches  that  of  the  renal 
vessels ;  but  there  is  a  certain  amount  of  distension,  and,  in 
some  cases,  a  real  hydronephi-osis  may  be  formed.  As  a  rule, 
however,  dilatation  arises  from  incomplete,  intermittent,  or 
gradually  increasing  obstruction.  The  pelvis  and  calices 
become  distended,  and  the  cortex  atrophied  from  pressure, 
until  the  whole  kidney  may  be  converted  into  a  large  irregular 
cyst.  The  further  the  atrophy  advances,  the  more  watery 
becomes  the  secretion  until  urea  and  other  solids  entirely 
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disappear.  At  any  time  a  hydronephrosis  may  become  in- 
fected, and  lead  to  pyone2:)hrosis.  ■ 

Symptoms. — Sndden  attacks  canse  pain  from  distension  of 
the  sensitive  pelvis,  (xradual  onset  gives  little  evidence  but 
»  the  development  of  a  swelling,  which  may  canse  pressure 
symptoms  on  the  adjoining  organs,  especially  the  stomach. 
It  is  fluctuant,  and  dull  to  percussion,  but  covered  partly  with 
resonant  colon.  The  in-ine  from  the  same  side  is  stopped  or 
dimhiished  ;  and  in  the  intermittent  forms  (due  to  displace- 
ments, or  to  ball- valve  action  of  a  calculus)  great  discharge 
of  urine  may  occur  at  intervals,  accompanied  by  diminution  of 
the  swelling. 

Diagnosis  from  pyonephrosis,  hydatid  cysts  <jf  kidney  oi- 
liver,  distended  gall-bladder.  ])ancreatic  cysts,  ovarian  cysts, 
distended  \u-inary  bladder,  and  (when  there  is  great  tension) 
from  tumours  of  various  kinds. 

Treatment. — Any  external  cause,  such  as  strictures  or 
enlarged  prostate,  nuist  be  treated  ;  otherwise  the  kidney 
should  be  exposed  by  a  lumbar  incision  and  opened  {nephro- 
tomy), and  drained  ;  any  evident  internal  cause  should  be 
dealt  with  (calculus,  stricture  of  the  ureter,  etc.).  If  obstruc- 
tion cannot  be  removed,  and  the  constant  discharge  from  the 
sinus  gives  rise  to  irritation,  tlie  kidney  may  liave  to  be 
excised  (nephrectomy). 

Inflammation  of  the  kidney  (nephritis)  may  arise  in 
surgical  conditions.  In  the  iriterstitinl  form  (originating 
sometimes  from  back-pressure  of  the  urine),  there  are  vag\ie 
svmptoms  of  illness,  with  wasting  and  anasmia  ;  the  urine  being 
passed  in  large  quantities,  and  containing  little  albumen.  For 
fuller  details  and  treatment,  see  a  work  on  medicine. 

Pyelitis  (inflammation  of  the  pelvis  of  the  kidney)  generally 
arises  from  infection  spreading  from  the  \ireter,  bladder, 
prostate,  or  urethra,  especially  when  the  outflow  of  urine  is 
obstructed.  Urine  retained  anywhere  is  apt  to  undergo 
decomposition,  and  cause  inflammation  in  the  tissues  with 
which  it  is  in  contact :  hence  the  disease  often  involves  the 
substance  as  well  as  the  pelvis  of  the  kidney  {pyelo-nephritis). 
Infection  may  arrive  through  the  blood  stream,  since  the 
kidnev  is  one  of  the  chief  channels  of  excretion  of  microbes 
from  the  blood.  In  this  way  a  collection  of  urine,  or  simple 
inflammation  of  the  pelvis,  caused  by  a  calculus  or  other 
foreign  body  (bullets,  parasites,  etc.)  may  become  purulent. 
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it  arises  also  by  secondary  infection  in  the  course  of  tubercular 
disease. 

Symptoms.— In  simple  pyelitis  there  is  frequency  of  mic- 
turition ;  pain  or  uneasiness  in  the  lumbar  region,  increased  by 
pressure,  but  not  by  movements ;  and  pyuria.  The  urine  is 
acid,  and  contains  little  albumen  (only  enough  to  be  accounted 
for  by  the  pus),  and  occasionally  a  trace  of  blood.  The  pus 
often  disappears  intermittently,  owing  to  temporary  occlusion 
of  the  ureter ;  and  at  these  times  there  is  usually  some  pyrexia. 

Treatment. — The  patient  must  be  kept  warm,  and  restricted 
to  fluid  diet :  and  alkaline  waters  should  be  given  freely. 
Acute  exacerbations  may  be  relieved  by  hot  fomentations,  or 
l)y  morphine  if  necessary.  Decomposition  of  urine  may  be 
checked  by  internal  administration  of  urotropine  and  quinine, 
and  if  there  is  cystitis,  by  daily  irrigation  with  boracic  lotion. 
Calculi  or  foreign  bodies  should  be  removed  from  the  pelvis  ; 
and  even  if  they  are  not  discovered,  the  kidney  should  be 
drained  for  a  time. 

Pyelo-nephritis  is  inflammation  of  the  parenchyma  as  well 
as  of  the  pelvis  of  the  kidney.  It  is  apt  to  arise  in  the  course 
of  long-continued  disease  of  the  lower  urinary  organs,  especially 
when  associated  with  retention  of  urine.  It  is  often  provoked 
l)y  some  slight  surgical  irritation  (catheterisation,  etc.),  hence 
the  old  name  of  surgical  kidney.''  Apparently  in  these  cases 
a  reflex  congestion  is  set  up,  ultimately  becoming  an  established 
inflammation  ;  or  perhaps  it  is  due  to  sudden  toxic  absorption 
from  the  injured  mucous  membrane. 

Symptoms. — It  begins  with  a  rigor  and  rise  of  temperature  ; 
and  general  inflammatory  signs  of  an  asthenic  type  appear, — 
dry  tongue,  vomiting,  diarrhoea,  and  emaciation.  The  urine 
varies  in  quantity,  but  as  a  rule  it  is  diminished.  The  disease 
usually  progresses  until  the  patient  dies  of  urtemia  or 
exhaustion. 

Treatment  is  usually  confined  to  general  maintenance  of 
strength ;  and  the  administration  of  urotropine  and  benzoate 
of  soda,  and  copious  draughts  of  fluids,  to  render  the  mine  acid 
and  antiseptic  and  flush  out  the  kidneys.  If  an  abscess  develops 
it  should  be  opened  ;  and  even  without  it  the  kidney  may  be 
incised  with  the  object  of  preventing  septic  absorption. 

Abscesses  in  the  kidney  may  follow  any  condition  of  in- 
fection, and  are  most  frequently  of  the  pyaemic  type.  Occasion- 
ally a  circumscribed  abscess  forms,  and  grows  until  a  fluctuating 
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mass  can  be  distinguished.  If  possible,  it  should  bo  treated  by 
drainage  ;  if  that  is  not  sufficient,  the  kidney  must  be  excised. 

Pyonephrosis  (distension  of  the  kidney  and  pelvis  with  pus) 
arises  from  (a)  retention  of  pus  in  a  case  of  pyelitis,  and  {/j) 
suppuration  occurring  in  a  hydronephrosis. 

The  symptoms  are  essentially  those  of  hydronephrosis,  with 
pain,  fever,  etc.,  from  the  suppurative  inflammation  ;  and,  if 
the  obstruction  is  incomplete,  pus  in  the  urine.  This  con- 
dition is  generally  associated  with  a  certain  amount  of 
nephritis,  and  also  of  perinephritis. 

Treatment. — In  most  cases  nephrectomy  is  required,  as 
simple  incision  and  drainage  generally  result  in  the  formation 
of  a  persistent  fistula,  which  may  lead  to  amyloid  disease  in 
the  other  organs. 

Perinephritis,  with  abscess  formation  in  the  loose  tissues 
surrounding  the  kidney,  may  ai'ise  from  suppuration  of  the 
kidney  or  ureter;  inflammation  spreading  from  the  bowels  or 
the  pleura ;  or  disease  of  the  ribs  or  vertebi  oe.  It  may  point 
externally,  either  posteriorly  outside  the  erector  spinse,  or 
anteriorly  in  the  groin  (resembling  a  psoas  abscess) ;  or  it 
may  discharge  into  the  peritoneal  or  pleural  cavities,  or  into 
the  intestine. 

Symptoms. — In  the  acute  form  there  is  pain  in  the  loin, 
tenderness  on  pressure,  and  sometimes  oedema ;  rigors,  fever, 
etc.  The  chronic  form  generally  gives  no  indication  of  its 
presence  until  a  large  abscess  has  formed. 

Treatment  is  incision  and  drainage.  If  tubercular  in 
origin,  it  is  treated  like  tubercular  cavities  elsewhere. 

Urinary  calculi  are  composed  of  uric  acid  or  oxalate  of 
lime,  secreted  from  the  kidney  in  a  crystalline  form,  and 
cemented  together  by  mucus  or  blood.  When  surrounded  by 
decomposing  urine,  as  they  frequently  are,  if  retained  long  in  the 
kidney  or  bladder,  they  become  coated  with  phosphates.  Uric 
acid  calculi  are  rounded  and  smooth,  light  brown  in  coloui', 
and  firm,  but  rather  bi-ittle ;  oxalate  are  rough  and  knobby 
(resembling  mulberries),  dark  brown  or  almost  black  in  colour, 
and  veiy  hard ;  phosphates  are  large  and  smooth,  pure  or  dirty 
white  in  colour,  and  soft  or  friable  in  consistence,  and  generally 
formed  around  a  nucleus  composed  of  one  of  the  other  kinds  of 
calculi,  or  of  a  foreign  body  (blood  clot,  stitch,  etc.).  Some- 
times a  calculus  is  formed  of  alternate  layers  of  ditt'erent 
materials  {laminated). 
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Renal  calculi  may  be  small  grains,  or  largo  branched  masses 
filling  out  the  pelvis  and  penetrating  the  calices.  When  small, 
they  pass  down  the  ureter  as  sand  or  gravel  into  the  bladder, 
where  they  may  form  larger  calculi  by  accretion,  or  may  be 
voided.  A  small  stone,  large  enough  to  distend  the  ureter, 
gives  rise,  in  passing  down,  to  extreme  pain  and  collapse 
{renal  colic),  which  persists  until  the  stone  is  expelled  into 
the  bladder,  or  falls  back  into  the  pelvis  of  the  kidney. 
If  too  large  to  escape  from  the  kidney  it  sets  up  inflamma- 
tion {calculus  nephritis,  j^yelitis,  or  pyelonephritis)  ;  and  if  it  . 
becomes  impacted  at  the  exit,  it  causes  hydronephrosis;  and, 
if  suppuration  takes  place,  pyonephrosis.  Or  it  may  set  up 
complete  obstruction  to  the  passage  of  urine  ;  and  if  the  other 
kidney  is  blocked  from  any  cause,  entire  suppression  {calculvx 
anuria).  Secretion  occasionally  stops  suddenly  in  the  other 
kidney  also,  even  when  apparently  sound,  by  reflex  action 
{reno -renal  reflex  anuria),  after  operation  on  the  diseased 
kidney,  or  indeed  after  any  irritation  of  the  urinary  system. 

Symptoms. — If  the  stone  is  smooth,  and  fills  the  cavity 
without  leaving  much  room  for  movement,  there  are  often  no 
symptoms,  but  occasionally  those  of  slight  interstitial  sclerosis. 
If  there  is  irritation,  it  gives  rise  to  frequency  of  micturition  ; 
pain  in  the  lumbar  region,  groin,  loin,  testis,  or  even  (in  rare 
cases)  entirely  in  the  opposite  sound  kidney  {reno-renal  reflex 
pain) ;  retraction  of  the  testis ;  blood  or  pus  in  the  urine. 
Violent  exercise  or  jolting  increase  all  those  symptoms.  The 
urine,  even  when  purulent,  is  usually  acid ;  it  should  be 
collected  from  the  one  kidney  by  means  of  a  segregator,  or  if 
possible  by  catheterisation  of  the  ureter.  On  cystoscopic 
examination,  pus  or  blood  may  be  seen  issuing  from  the 
ureteral  meatus.  Deep  palpation  of  the  kidney  sometimes 
gives  rise  to  a  sharp  pain ;  but  this  is  an  inconstant  sign. 
Stones  are  sometimes  revealed  by  X-rays ;  uric  acid  stones 
have  only  the  density  of  flesh,  and  generally  escape  notice ; 
phosphatic  have,  as  a  rule,  the  density  of  young  bone,  and 
are  often  seen  in  a  skiagram ;  Avhile  oxalate  give  a  deep 
shadow,  and  are  generally  plainly  visible.  Renal  colic, 
hydronephrosis,  or  calculus  anuria  may  come  on  at  any 
time. 

Diagnosis.  — From  hjematuria  of  other  origin,  it  is  dis- 
tinguished by  the  absence  of  disease  of  the  bladder,  prostate 
or  urethra ;  and  by  confirmatory  signs  of  calculus.  From 
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tuberculosis  of  the  kidney,  by  the  increase  of  pain  on  move 
raent,  the  more  common  occurrence  of  hematuria,  the  passing 
of  gravel,  and  occasionally  by  X-ray  examination. 

Renal  colic,  already  mentioned,  comes  on  suddenly  ;  and 
occurs  in  spasms  of  excruciating  pain,  which  is  referred  to  the 
kidney,  or  to  the  branches  of  the  genito-crural  nerve.  It  is 
accomj)anied  by  collapse,  cold  sweats,  nausea,  and  vomiting  ; 
retraction  of  the  testis,  frequency  of  micturition  with  straining 
to  empty  the  bladder  {stram/urj/),  and  often  blood  and  urates 
in  the  urine  ;  occasionally  there  are  cramps  in  the  bowels,  and 
tenesmus.  The  temperature  is  generally  subnormal,  and  the 
pulse  is  weak  and  rapid.  The  attack  passes  oflF  as  siiddenly 
as  it  begins. 

It  is  diagnosed  from  biliary  colic,  by  the  absence  of  jaundice, 
and  the  localisation  of  the  pain  at  a  lower  level ;  from  spasms 
of  the  bladder  of  other  origin,  by  the  absence  of  disease  or 
distension  of  the  bladder ;  from  peritonitis,  acute  ajypendicitis, 
and  intestinal  obstruction,  by  the  absence  of  rigidity  of  the 
abdominal  walls,  distension  of  the  bowels,  or  stercoraceous 
vomiting ;  from  severe  lumbago,  by  the  reference  of  the  pain 
to  the  urinary  organs,  and  the  absence  of  exacerbations  on 
muscular  movements  ;  from  metallic  jMisoning,  by  the  absence 
of  diarrha3a,  or  griping  of  the  bowels;  in  women,  from 
dysmenorrhoea,  by  the  want  of  relationship  of  the  attacks 
to  the  menstrual  periods. 

Treatment. — Renal  colic  should  be  treated  by  hot  fomenta- 
tions, and  morphine  when  necessary.  Surgical  treatment  of 
calcuhcs  is  extraction  by  nephrotomy  {nephrodithotomy).  The 
kidney  is  exposed  (as  for  movable  kidney)  and  drawn  into  the 
woiuid ;  here  it  is  incised  down  to  the  pelvis  along  the  con- 
vexity (rather  towards  the  back),  where  the  vessels  become 
terminal,  and  where  bleeding  is  reduced  to  a  minimum.  The 
pelvis  is  explored  with  the  finger,  and  the  lu-eter  with  a  large 
smooth  bougie.  When  the  stone  is  removed,  the  woimd  is 
closed  ;  but  drainage  is  continued  mitil  discharge  of  urine 
ceases.  Even  if  no  stone  is  found,  the  symptoms  often 
subside.  Occasionally  blood  clot  collects  in  the  bladder ;  it 
should  be  broken  up  with  a  sound  or  lithotrite,  and  washed 
out ;  in  some  cases  it  may  \)e  necessary  to  open  the  bladder 
for  this  purpose.  If  a  stone  is  discovered  in  the  ureter,  it  may 
be  extracted  by  extending  the  incision  downwards  towards  the 
iliac  spine  :  or  if  very  low  down,  by  means  of  an  abdominal 
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incision ;  while  if  impacted  in  the  ureteral  meatus,  it  should 
be  extracted  through  the  bladder  by  means  of  a  suprapubic 
cystotomy. 

Tuberculosis  generally  begins  in  the  kidney  as  tubercular 
pyelitis,  or  as  isolated  nodules  confined  at  first  to  the  pyramids  ; 
when  these  breakdown  and  discharge  into  the  ureter,  the 
rest  of  the  organ  becomes  infected  and  destroyed,  until  it  is 
represented  by  a  suppurating  cyst  with  thick  walls.  Secondary 
infections  generally  take  place  sooner  or  later ;  the  pus  and 
urine  become  foul,  and  symptoms  of  septic  absorption  begin  to 
appear.  There  is  always  a  surrounding  of  dense  (perinephritic) 
adhesions,  and  sometimes  abscesses  develop.  When  the  ureter 
is  attacked  it  becomes  thickened,  and  at  the  same  time 
shortened,  so  that  it  drags  on  the  ureteral  meatus,  causing 
a  pitting  of  the  bladder  wall  at  that  point.  Infection  may 
spread  to  the  bladder,  and  thence  to  the  opposite  kidney. 
Tuberculosis  may  arise  secondarily  in  the  kidney  by  extension 
from  the  bladder ;  or  from  the  testis  by  way  of  the  vas  and 
vesicles ;  or  by  generalised  tuberculosis  :  in  these  cases  it  is 
apt  to  attack  both  kidneys. 

Prognosis.— The  disease  may  exist  for  several  years,  but  it  is 
generally  ultimately  fatal.  Tf  confined  to  one  kidney  it  may  be 
eradicated  l)y  operation. 

Symptoms. — There  is  frequency  of  micturition  ;  pus,  and 
occasionally  blood,  in  the  urine.  Tubercle  bacilli  can  some- 
times be  found,  but  they  are  apt  to  appear  in  scanty  numbers, 
or  only  at  intervals.  The  kidney  is  generally  more  or  less 
enlarged,  especially  if  the  disease  is  of  long  standing.  The 
ureteral  meatus,  when  seen  by  the  cystoscope,  appears  retracted. 
The  general  health  fails,  and  the  patient  becomes  wasted  and 
amemic  ;  sweating  and  rigors  are  common,  and  the  temperature 
is  generally  raised  in  the  evenings. 

Treatment. — When  tuberculosis  is  confined  to  one  kidney 
and  involves  the  greater  part  of  it,  the  whole  kidney  should 
be  excised  ;  but  the  function  of  the  other  kidney  must  be 
investigated  to  ensure  that  it  is  working  efficiently.  If  both 
kidneys  are  diseased,  neither  should  be  removed,  even  if  they 
only  show  fair  working  efficiency.  Isolated  nodules  may  be 
removed  by  curette,  and  abscesses  opened,  and  the  cavities 
drained  and  treated  with  iodoform. 

Tumours.  —  Carcinoma  occasionally  occurs  as  a  primary 
tumour :  it  is  attributed  sometimes  to  irritation  of  a  calculus. 
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More  frequently  it  is  met  witli  as  a  secondary  growth  following 
cancer  elsewhere. 

Sarcoma  (at  all  times  a  rare  tumour)  is  occasionally  found 
in  the  kidney  as  a  primary  disease.  It  occurs  in  infants 
within  the  first  months  of  life,  or  may  even  exist  at  birth.  It 
runs  an  extremely  rapid  course,  and  is  generally  soon  fatal. 
In  adults,  it  is  met  with  after  the  age  of  30  or  so ;  it  grows 
rapidly,  and  reaches  a  great  size,  and  from  its  bulk  causes 
pressure  effects.  There  is  little  pain  as  a  rule,  but  haemorrhage 
is  common.  (A  rare  form,  rhahdo-myo-mrcoma,  is  met  with, 
composed  of  muscular  fibres  and  sarcomatoiis  elements.) 

Treatment. — In  children,  sui-gical  treatment  is  usually  of 
little  avail.  In  adults,  early  extirpation  is  the  only  treatment : 
it  may  prolong  life,  and  often  prevents  distressing  symptoms 
from  pressure,  even  when  the  whole  disease  cannot  be  eradi- 
cated. 

Cysts. — Cystic  degeneration  is  a  congenital  disorganisation 
of  the  kidney,  produced  by  dilatation  of  the  1;ubules,  the  origin 
of  which  is  in  dispute.  The  whole  kidney  is  enlarged,  and 
riddled  with  (conglomerate)  cysts,  which  project  as  translucent 
nodules  on  the  surface.  It  often  affects  both  kidneys.  The 
symptoms  are  formation  of  a  tumour  (following  more  or  less 
uniformly  the  shape  of  the  kidney),  sometimes  pain,  with 
albuminuria  or  htematuria.  The  progress  is  slow  ;  but  if  both 
kidnevs  are  aifected,  alwavs  fatal  in  time. 

Treatment. — Bilateral  cystic  degeneration  is  not  suitable 
for  surgical  treatment ;  but  if  one  kidney  only  is  affected  it 
should  be  excised. 

Other  Cysts. — Small  isolated  cysts  appearing  in  granular 
kidneys,  and  simple  serous  cysts  occurring  in  old  [people,  arc 
of  no  surgical  interest.  Cystic  dilatations  (hydro-  or  pyo- 
nephrosis) have  already  been  treated  of.  Hydatid  cysts  are 
not  very  common  ;  they  form  swellings  similar  in  character 
and  relations  to  hydronephrosis.  They  arc  treated  by  exposing 
the  kidney,  enucleating  the  cyst,  and  draining  it,  until  the 
cavity  dries  up. 

Supra-renal  tumours  and  cysts  are  rare  ;  and  are  most 
frequently  of  tubercular  origin.  From  their  proximity  to  the 
kidney  they  may  be  mistaken  for  renal  affections.  If  a  tumour 
is  diagnosed  as  amenable  to  removal,  the  semilunar  ganglion 
should  be  spared  if  possible.  If  the  kidney  is  firmly  adherent 
to  the  tumour,  it  must  be  sacrificed  ;  and  this  is  usually 
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necessary  when  the  hniibar  incision  is  employed,  owing  to  the 
want  of  room.  If  the  anterior  incision  is  used,  it  is  sometimes 
possible  to  s{)are  the  kidney. 

Wounds  of  the  ureter  may  be  made  in  removing  calculi  or 
in  relieving  strictures,  or  accidentally  during  ojjerations  {ej/. 
hysterectomy).  Longitudinal  wounds  should  be  repaired  by 
Lembert's  suture  ;  other  wounds  by  anastomoses  like  those  of 
the  intestines.  If  a  part  has  been  removed  for  any  reason, 
the  upper  end  may  be  implanted  into  the  other  m-eter  {van 
Hook's  method). 

BLADDER. 

Rupture  of  the  bladder  is  discussed  on  page  386.  It  is 
often  associated  with  fracture  of  the  pelvic  bones  due  to 
severe  injuries  (crushes,  running-over,  etc.).  The  fracture 
itself  usually  unites  readily  in  the  absence  of  complications, 
but  laceration  of  the  internal  organs  often  proves  fatal. 

Treatment  of  fractured  pelvis  consists  in  keeping  the 
patient  in  V)ed  for  4  or  5  weeks ;  with  a  broad  belt  of  adhesive 
strapping  applied  round  the  pelvis.  If  mobility  still  remains 
afterwards,  a  girdle-splint  of  poroplastic  or  leather  should  be 
worn.  The  bladder  conditions  must  of  course  be  carefully 
treated. 

Wounds  of  the  bladder  which  penetrate  the  peritoneum 
give  rise  to  symptoms  similar  to  those  of  rupture,  and  are 
treated  in  the  same  way.  Those  which  penetrate  the  anterior 
wall  only  may  be  exposed  as  in  suprapubic  cystotomy,  and 
the  wound  closed  by  suture.  Wounds  in  the  perineal  aspect, 
are  not  amenable  to  suture,  and  should  be  drained,  in  order 
to  pi'cvent  extravasation  of  urine  into  the  soft  tissues. 

Extroversion  of  the  bladder  (ectopia  vesica})  is  a  congenital 
defect  whereby  the  anterior  wall  is  wanting.  It  occurs  in 
males,  and  is  usually  associated  with  epispadias  of  the  penis, 
and  defects  of  the  pubic  bones.  The  posterior  wall,  with  the 
openings  of  the  ureters,  is  exposed,  and  often  pouts  outwards. 
The  surface  is  almost  always  inflamed,  red  and  soft ;  and  the 
combined  urine  and  mucous  discharge  is  extremely  irritatino-  if 
allowed  to  remain  in  contact  with  the  skin.  Inflammation  not 
uncommonly  spreads  to  the  kidney's,  and  causes  fatal  nephritis. 
In  a  few  cases  cancer  has  developed  on  the  exposed  and  irritated 
mucous  membrane. 
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Treatment. — The  simplest  treatment  is  to  let  the  boy  wear 
a  kilt  (which  allows  the  urine  to  How  away  at  once),  and  live 
an  open-air  life.  If  this  is  unattainable,  or  for  indoor  use,  a 
cup-shaped  urinal  may  be  strapped  over  the  bladder  surface. 

Operations  to  close  in  the  bladder  are  often  futile,  partly 
from  the  rudimentary  size  of  the  bladder  wall,  and  partly  from 
the  inflammatory  conditions  which  prevent  healing.  Many 
flap  operations  have  been  devised ;  but  each  case  requires 
special  adaptations.  The  most  successful  method  of  treating 
this  defect  is  MaijdVs,  by  which  the  ureters  and  the  bladder 
wall  to  whicli  they  are  attached  are  implanted  into  the  upper 
part  of  the  rectum,  which  often  becomes  tolerant  to  the 
presence  of  lu'inc.  The  valvular  openings,  thus  preserved, 
help  to  prevent  the  entrance  of  bacteria  into  the  ureters  : 
but  fatal  results  from  infection,  by  this  route,  are  common. 
Attempts  have  been  made  also  to  Mate  a  piece  of  the 
sigmoid  to  form  a  new  bladder,  but  without  very  encouraging 
results. 

Fistulse  of  the  bladder  opening  externally  sometimes  follow 
operations  for  relief  of  obstructions  or  other  conditions,  and 
are  either  left  purposely,  or  are  maintained  by  the  continuance 
of  the  obstruction,  which  prevents  closure.  Those  opening  into 
the  intestine  (or  rectum)  arise  from  ulceration  of  the  walls  of 
either  organs,  following  tubercular  or  cancerous  disease,  or 
abscesses  which  open  into  both  cavities.  Those  opening  into 
the  vagina  {vesico-vaginal  Uduke)  are  generally  the  results  of 
"  ruptured  perineum  "  in  childbirth. 

Treatment. — The  last  form  is  repaired  by  a  flap  operation, 
after  freshening  the  edges.  The  others  are  often  beyond 
operative  treatment.  External  fistulse  tend  to  heal  rapidly  if 
all  obstructions  to  the  outflow  of  urine  are  relieved.  When 
due  to  simple  ulceration  in  the  bowel,  they  may  occasionally 
i)e  repaired  through  a  suprapubic  opening.  When  due  to 
malignant  disease,  irritation  may  be  relieved  by  making  an 
artificial  anus,  and  so  deflecting  the  f fecal  stream  from  the 
bladder. 

Incontinence  of  urine  (involuntary  escape  of  m-ine)  may 
arise  from  malformations  (epispadias,  etc.) ;  undue  patency  of 
the  urethra,  especially  in  females,  from  dilatation  by  calculi, 
or  from  injury  ;  and  to  spasmodic  contraction  of  the  bladder 
muscles,  due  to  spinal  affections.  It  also  arises  as  a  result  of 
over-distension  (/a/.sr  inronfinence).    In  children  it  often  occurs 
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«poutaueously  during  the  night  {nocturnal  enureds)  without 
;iny  apparent  signs  of  disease  to  account  for  it. 

Treatment. — The  urine  should  always  be  tested.  Any 
source  of  irritation  nnist  be  removed  ;  and  all  causes  of  general 
debility  checked.  If  the  cause  cannot  be  removed,  a  urinal  of 
some  pattern  should  be  worn.  Habitual  hicontinence  in 
ciiildren  can  often  be  cured  by  breaking  the  habit.  The  child 
is  wakened  at  intervals  during  the  night  to  make  water;  and  is 
encouraged  to  sleep  on  his  side  instead  of  on  his  back.  In 
some  cases  passage  of  a  bougie  stops  it  at  once. 

Retention  of  urine  in  the  bladder  {i.e.  inability  to  micturate) 
depends  on  obstruction  to  the  outflow,  from  stricture  (often 
accompanied  by  spasm  and  congestion),  enlarged  prostate, 
tumour,  calculus  impaction,  or  phimosis  :  spasmodic  closure  of 
the  sphincter  by  reflex  irritation  following  operations  on  the 
rectum,  sliock,  or  nerve  injuries  ;  or  atony  of  the  bladder  from 
atrophy  of  its  muscles,  or  from  spinal  or  cerebral  injury.  In 
the  latter  condition  retention  gradually  increases  until  the 
utmost  capacity  of  the  bladder  is  reached,  when  the  weakened 
sphincter  allows  the  excess  of  nrine  to  dribble  away  {retention- 
incontinence).  From  the  fact  that  subjective  symptoms  in  this 
form  are  slight  or  absent,  the  overflow  is  the  most  conspicuous 
[)henomenon ;  hence  retention  should  always  be  suspected  in 
the  incontinence  of  old  men.  In  the  acute  form  the  distension 
increases  until  the  bladder  can  hold  no  more,  when  the  back- 
pressure usually  causes  some  check  to  urinary  secretion 
\sup2')res.<ion).  Tiie  bladder  seldom  ruptures  unless  injured  by 
a  blow ;  l)ut  the  urine  may  escape  through  the  ])Osterior  part 
of  the  lU'ethra. 

The  symptoms  are,  extreme  pain  and  distress ;  colhipse, 
witii  faintness,  cold  sweats;  and  sometimes  deliri\un,  convul- 
sions, or  paralysis,  of  a  uriemic  nature.  The  bladder  can  be 
recognised,  by  [lalpation  and  percussion,  rising  above  the  pubes  : 
(in  the  chronic  form  it  may  reach  well  beyond  the  umbilicus). 

Treatment. — The  bladder  must  be  relieved  without  delay. 
Attempts  should  be  made  to  pass  catheters;  flexi])le  ones  only 
being  used  in  this  condition  (except  in  very  skilful  hands,  when 
metal  ones  are  allowable),  and  the  coude  pattern  adopted  in 
prostatic  cases.  In  extreme  retention,  if  these  means  fail,  the 
bladder  should  at  once  be  punctured  with  a  trocar  plunged 
inwards  immediately  above  the  pubes  {paracentesis  vesicce). 
Puncture  through  the  rectum,  prostate,  or  even  the  perineum. 
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is  not  commendable.  When  retention  is  relieved,  the  con- 
tributing cause  can  be  dealt  with  at  leisure.  Stones  impacted 
in  the  urethra  should  be  released  by  pushing  them  back  into 
the  bladder,  or  by  external  urethrotomy. 

After-results. — Acute  retention  may  cause  permanent  arrest 
of  renal  functions,  and  the  patient  may  die  of  suppression 
and  urfemia.  In  the  chronic  cases  it  is  apt  to  induce  inter- 
stitial nephritis.  The  bladder  walls  also  may  not  recover  from 
the  overstretching  of  their  muscular  tissue,  and  permanent 
atony  may  remain.  In  younger  and  more  vigorous  men  it  may 
give  rise  to  hypertrophy. 

Hypertrophy  of  the  bladder  walls  often  takes  place  in  order 
to  overcome  interference  with  the  urinary  outflow,  especially 
in  old -standing  strictures  and  prostatic  enlargements.  The 
muscular,  wall  is  thickened  as  a  result;  and  very  frequently  the 
intermuscular  tissue  becomes  prolapsed  between  the  hyper- 
trophied  muscular  bands,  thus  forming  saccules,  which  may  be 
so  large  and  deep  that  they  may  conceal  calculi  of  considerable 
size.  The  feeling  of  such  a  sacculated  bladder  with  the  sound 
is  usually  characteristic. 

Pouches  in  the  bladder  wall  arise  by  the  foregoing  method  ; 
by  atrophy  of  the  walls  from  old  age,  or  cystitis  ;  or  by  prolapse 
of  the  trigone  between  an  enlarged  prostate  and  the  inter- 
ureteral  ridge,  under  pressure ;  and  occasionally  as  a  result  of 
ulceration. 

Cystitis  arises  from  direct  infection  following  injuries ; 
perforations  in  connection  witii  the  intestines  or  an  abscess  ; 
or  spread  of  inflanmiation  of  the  urethra  {e.g.  gonorrhoea),  or 
kidney ;  or  suppuration  of  the  prostate  or  seminal  vesicles. 
It  arises  also  in  a  bladder  irritated  by  retention,  calculus,  or 
tumours,  when  the  residua/  fluid  becomes  contaminated  by 
microbes  introduced  cither  by  spontaneous  invasion  along  the 
urethra  from  the  meatus,  or  by  the  passage  of  an  unclean 
instrument,  or,  more  often,  of  a  sterile  instrument  through  an 
uncleansed  meatus.  Cystitis  seldom  arises  by  the  latter 
methods  if  the  bladder  can  be  completely  emptied  and  well 
flushed  out  with  a  copious  flow  of  urine  ;  but  it  is  very  common 
in  those  suffering  from  paralysis  of  the  bladder  {e.g.  in  spinal 
affections),  or  retention  {e.g.  from  enlarged  prostate). 

Acute  inflammation  comes  on  either  suddenly  or  insidiously, 
with  '■HrritabiUty  of  the  bladder" — pain,  inability  to  retain  more 
than  a,  small  quantity  of  urine,  and  frequency  of  micturition. 
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The  bladder  is  tender  to  palpation  through  the  rectum  or 
vagina.  The  urine  contains  jnis,  mucus,  and  epithelial  cells, 
and  sometimes  even  shreds  of  mucous  membrane,  and  in  very 
acute  inflammations,. blood.  It  may  be  alkaline  in  reaction; 
but  if  not  decomposed,  it  is  usually  acid.  There  is  seldom 
pyrexia,  except  when  the  adjacent  organs  (prostate,  prevesical 
tissue,  or  kidneys)  are  involved. 

Treatment.— Rest  in  bed,  with  light,  unirritating  diet; 
hot  fomentations  to  the  hypogastrium ;  and  subcutaneous 
injections  of  morphine.  Weak  injections,  into  the  bladder,  of 
silver  salts  (nitrate  of  silver  j\  grain  to  the  ounce,  protargol,  • 
etb.),  though  causing  smarting  at  first,  sometimes  relieve  the 
pain.  In  very  severe  cases  cystotomy  and  drainage  njay  be 
required  to  give  the  bladder  rest.  Any  obvious  cause  must, 
of  course,  be  removed  if  possible. 

Chronic  cystitis  either  originates  in  an  acute  attack,  or  is 
chronic  from  the  first ;  it  is  due  to  causes  similar  to  those  of 
acute  cystitis.  The  bladder  wall  is  thickened,  and  in  old- 
standing  cases  may  be  hypertrophied  to  a  high  degree.  The 
mucous  membrane  is  sodden  and  grey-looking,  and  occasionally 
has  minute  abscesses  or  ulcers  embedded  in  the  surface. 

The  symptoms  are  the  same  as  in  acute  cystitis,  but  milder 
ui  degree.  The  urine  is  generally  decomposed,  foul-smell  in  o-, 
or  ammoniacal,  and  alkaline  in  reacti(m ;  and  often  contains  1i 
deposit  of  phosphates,  and  always  some  pus,  and  a  considerable 
quantity  of  glairy  mucus  which  is  difficult  to  void.  The 
constitutional  effects  are  not  very  well  marked,  unless  an 
acute  attack  supervenes;  but  usually  tiie  patient  becomes 
wasted  and  anaemic,  and  worn  out  with  the  C(mstant  painful 
micturition.  Life  is  always  more  or  less  in  danger  from  the 
liability  of  pyehmephritis  ensuing.  Another,  but  much  rarer, 
cause  of  death  in  these  cases  is  acute  ascending  paralvsis 
("  wrmar^/  parapler/ia"),  which  seems  to  be  due  to  spinal 
nitoxication  or  inflammation,  set  up  by  the  micro-organisms 
in  the  urinary  system. 

Treatment.— /^ro/^Ay/a^^^/c  meas^lres  for  those  requiring 
constant  catheterisation,  etc.  consist  in  rigid  asepsis  of  the 
instruments  used,  cleansing  of  the  penis  and  meatus  with 
boracic  lotion  at  each  passage,  and  thorough  emptyin<>-  of  the 
bladder.  All  known  conditions  likely  to  lead  to  cystitis  should 
be  treated  when  possible. 

Remediary  treatment  consists  of   daily  irrigation  of  the 
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bladder  with  warm  boracic  lotion,  and  occasional  injections  of 
silver  salts,  to  decrease  the  mucous  secretion,  and  so  prevent 
the  aggregation  of  ]jhosphatic  particles  into  concretions. 
Decomposition  is  checked  by  internal  administration  of  uro- 
tropine  ;  acidity  of  the  \irine  encouraged  with  benzoic  acid  ; 
and  irritability  diminished  with  hyoscyamus  and  sometimes 
alkalis.  In  refractory  cases  the  bladder  should  be  drained 
through  a  suprapubic  or  perineal  opening.  Continuous  irriga- 
tion is  occasionally  of  use. 

Tuberculosis  is  more  connnon  in  men  than  in  women.  It 
arises  most  frequently  from  spread  of  infection  directly  from 
the  kidneys  or  the  testes,  or  indirectly  from  the  lungs  ;  but 
occasionally  it  seems  to  occur  primarily.  The  bladder  wall 
becomes  inflamed  and  thickened,  and  the  tubercles  soon 
break  down  to  form  \ilcers  ;  sometimes  scattered  as  minute 
pits  over  the  surface,  and  sometimes  as  larger  confluent 
erosions. 

The  symptoms  are  at  tirst  "irritability  of  the  bladder," 
later  blood  and  pus  in  the  urine.  Tubercle  bacilli  can  often 
be  detected  ;  but,  on  account  of  their  scarcity,  a  large  quantity 
of  urine  should  be  collected  and  centrifugalised  for  examination. 
The  symptoms  of  cystitis  persist,  and  increase  in  severity,  in 
spite  of  ordinary  treatment.  The  bladder  wall  becomes 
indurated,  and  cannot  be  emptied  ;  and  occasionally  perfora- 
tions occur,  with  fistulous  openings  into  the  rectum  (or  vagina). 

Treatment. — Constitutional  treatment,  with  fresh  air  and 
abundance  of  food,  is  the  most  important.  Locally,  the 
cystitis  must  be  dealt  with  as  in  other  cases  ;  and  iodoform 
emulsion  may  be  injected,  or  in  females  it  may  be  rubbed  into 
the  ulcer,  after  dilatation  of  the  urethra.  If  improvement 
does  not  take  place  cystotomy  should  be  performed,  the  ulcers 
curetted,  and  the  bladder  drained. 

Tumours  grow  most  frequently  about  the  trigone,  especially 
around  the  ureteral  and  urethral  openings.  PapU/omata  occur 
either  as  pedunculated  tuniours  or  sessile  growths,  with  villous 
projections  from  the  surface.  Angiomata,  myomata,  imjxomata, 
fibromata,  have  all  been  met  with,  but  they  are  com])aratively 
rare.  Sarcomata  originating  in  the  submucous  tissue  arise 
sometimes  as  primary  tumours,  rapidly  infiltrating  the  bladder 
wall,  and  growing  to  great  size.  Carcinomata  and  epitheliomata 
are  unfortunately  frequent,  forming  indeed  the  commonest 
tumours  in  the'^  bladder  (at  least  benign  tumours  in  this 
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situation  are  specially  liable  to  "tiike  on  a  malignant 
character  "). 

Symptoms. — After  a  period  of  latency  without  symptoms, 
the  first  to  appear  is  hemorrhage ;  this  is  slight  and  transitory 
in  simple  papillomata,  but  more  persistent  in  cancers  with  soft 
surfaces,  while  infiltrating  tumours  do  not  bleed  until  ulceration 
takes  place.  Following  this  is  "irritability  of  the  bladder" 
from  cystitis,  mobility  of  a  pedunculated  tumour,  or  rigidity 
of  the  walls,  accompanied  by  severe  pain  from  infiltrating 
growths.  In  the  malignant  tumours  ulceration  ensues,  with 
discharge  of  pus  and  blood,  and  sometimes  of  villous  shreds 
and  epithelial  cells  (which,  however,  may  present  no  definite 
appearance  of  malignancy).  Examination  with  the  cystoscope 
is  difficult  on  account  of  haemorrhage;  but  this  may  often 
be  checked  by  instillations  of  silver  nitrate  or  adrenalin 
solutions. 

Diagnosis. — The  chief  conditions  which  may  be  confused 
with  vesical  tumours  are  (a)  calculus,  (b)  congestion  of  the 
prostate,  and  (c)  haemorrhage  of  renal  origin. 

Treatment. — All  pedunculated  or  isolated  tumours  should 
be  excised  whether  benign  or  malignant :  the  infiltrating 
timiours  are  generally  past  the  stage  of  operation  before 
diagnosis  can  be  made.  The  bladder  is  opened  above  the 
pubes,  and  the  tumour  seized  with  a  long  forceps  and  drawn 
up,  while  the  base  is  cut  off  the  wall  of  the  bladder.  Should 
this  be  impossible  on  account  of  a  fat  abdominal  wall,  or 
fixity  of  the  bladder,  a  "caisson"  {II.  Fenivick),  shaped  like  a 
Fergusson's  vaginal  speculum,  is  pressed  on  to  the  posterior 
wall,  enclosing  the  tumour ;  the  urine  is  sucked  out  of  it,  and 
the  tumour  and  base  bitten  away  with  cutting  forceps.  The 
wound  usually  bleeds  considerably ;  and  it  should  be  treated 
with  pressure  until  the  hsemorrhage  diminishes,  and  the 
bladder  drained  until  it  ceases. 

Calculus  in  the  bladder  originates  either  as  a  small  uric 
acid  or  oxalate  stone  of  the  kidney,  which  passes  down  into  the 
bladder,  where  it  grows  by  accretion  of  similar  substances  or 
deposit  of  phosphates  ;  or  it  may  commence  in  the  bladder. 
Phosphatic  stones  are  formed  by  decomposition  of  the  urine 
associated  with  cystitis,  and  a  deposit  of  ammonio-magnesium 
phosphates  around  a  nucleus  (calculus,  blood -clot,  foreign 
body,  etc.).  Laminated  stones  are  formed  by  the  intermissions 
of  the  inflammation,  and  consequent  deposit  of  phosphates  in 
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patients  who  have  a  tendency  to  calculus-formation  of  other 
origin.  Calculus  development  is  commoner  in  men  than  in  women, 
on  account  of  the  greater  facilities  for  escape  of  renal  stones  from 
the  female  bladder.  It  occurs  most  frequently  in  older  men, 
when  retention  and  cystitis  are  more  common ;  and  in  young 
boys,  when  the  urethra  is  narrow,  and  even  small  stones  are  not 
easily  passed.  It  is  apparently  induced  by  "  gouty  "  tendencies, 
impi^oper  feeding,  and  want  of  exercise,  and  occurs  readily  in 
those  suffering  from  retention  and  cystitis.  It  is  also  said  to 
l)e  more  common  in  cei'tain  localities. 

The  symptoms  are  "  irritability  of  the  bladder,"  varying  to 
some  extent  with  the  roughness  of  the  stone ;  uric  acid  ones, 
being  small  and  smooth,  give  rise  to  comparatively  little 
disturV)ance,  while  oxalate  ones,  being  heavy  and  nodular, 
cause  great  irritation.  Along  with  this,  the  most  characteristic 
sign  is  blood  in  the  urine,  generally  represented  by  a  few  drops 
at°  the  end  of  micturition,  accompanied  by  a  spasm  of  pain, 
when  the  stone  is  caught  by  the  contracting  bladder  walls,  and 
excoriates  the  mucous  membrane  of  the  trigone.  If  the  stone 
impinges  on  the  urethral  opening  it  may  cause  sudden 
temporary  stoppage  of  micturition.  The  pain  is  generally 
referred  to  the  point  of  the  penis,  and  is  increased  by  any 
violent  movement. 

Examination.— The  classical  method  of  detecting  a  stone  is 
by  the  sound  (a  solid  metal  rod  with  a  short,  sharply-curved 
beak),  the  bladder  being  examined  when  partly  filled  with 
urine  or  boracic  lotion.  The  instrument  is  manipulated  so  as 
to  feel  the  whole  of  the  bladder ;  but  if  no  stone  can  be  felt, 
a  guarded  opinion  should  be  given  :  it  may  be  covered  with 
thick  mucus,  encysted  in  a  "pouch"  or  "saccule"  of  the 
bladder  wall,  or  lying  behind  an  enlarged  prostate.  The  size 
of  the  stone  may  be  gauged  if  desired  by  seizing  it  in  a  litho- 
trite.  A  very  exact  examination  can  often  be  made  by  means 
of  a  cystoscope  ;  this  cannot  always  be  used  in  children  on 
account  of  the  smallness  of  the  urinary  passages,  or  in  adults 
on  account  of  stricture  or  enlarged  prostate.  In  certain  cases 
Fenwick's  suprapubic  trocar  may  be  plunged  into  the  filled 
bladder,  and  his  straight  sound  and  cystoscope  passed  through 
the  canula. 

Treatment. — The  stone  may  be  removed  by  crushing  or  by 
cystotomy.  The  former  should  be  used  in  all  cases,  where 
it  is  not  counter  -  indicated  : — by  narrowness  of  the  urinary 
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passages,  great  size  of  the  stone,  encysted  situation,  cystitis, 
and  lack  of  skill  on  the  part  of  the  operator. 

Lithotrity  or  Uthokipaxy  (crushing  of  a  stone).  The 
bladder  is  filled  with  boracic  lotion,  and  the  pelvis  raised. 
After  anesthesia  is  estal)lished  the  lithotrite  is  introduced  into 
the  bladder,  the  stone  is  caught,  and  crushed  until  it  is  reduced 
to  a  tine  gravel.  The  lithotrite  is  withdrawn,  and  a  large- 
sized  catheter  introduced  in  its  place,  through  which  the  debris 
is  washed  out  with  streams  of  water  injected  backwards  and 
forwards  from  a  rubber  bulb  attached  to  it  {Blgekmh  evacuator) ; 
if  the  particles  are  too  large  to  pass,  the  lithotrite  nmst  be 
used  again.  The  bladder  should  be  examined  with  the  cysto- 
scope  (which  in  the  newer  forms  can  be  introduced  through 
the  catheter),  to  insure  that  it  is  clear  of  debris,  which  if  left 
would  cause  great  irritation. 

After-treatment. — If  there  is  pain,  opium  may  be  given 
and  hot  hip  baths.  If  cystitis  develops  it  must  be  treated  as 
in  other  cases.  Rigors  and  fever  are  not  uncommon  after  any 
manipulation  of  the  bladder ;  they  should  be  treated  by 
administration  of  quinine  and  opium. 

Lithotomy  (cutting  for  stone)  may  be  performed  (1)  above 
the  pubes  (now  the  most  common  method) ;  or  through  the 
perineum  (2)  by  median,  or  (3)  lateral  lithotomy. 

Suprapubic  Cystotomy.— The  bladder  is  distended  with 
warm  boracic  lotion  or  air,  in  order  to  bring  the  aiiterior  wall 
near  the  surface,  and  also  to  raise  the  reflection  of  peritoneum 
out  of  the  way  of  the  incision.  (A  long  curved  sound  is  some- 
times used  for  the  same  purpose,  but  is  much  inferior.)  An 
incision  is  made  immediately  above  the  pubes,  the  soft  tissues 
are  separated,  and  the  bladder  is  caught  up  with  long  forceps, 
and  opened  by  plunging  a  knife  straiglit  in.  The  edges  are 
at  once  hooked  up,  or  fixed  with  stitches  to  the  supei'ficial 
structures,  in  order  to  prevent  extravasation  into  the  loose 
prevesical  tissues.  The  stone  is  removed  with  the  fingers, 
lithotomy  forceps,  or  scoop.  If  there  is  cystitis  the  bladder 
should  not  be  closed,  but  irrigated  and  drained  with  the  aid 
of  a  siphon  tube  for  a  time ;  if  the  bladder  is  healthy,  and 
there  is  no  bleeding,  the  opening  may  be  closed  ;  but  the 
stitches  must  not  penetrate  the  mucous  membrane,  lest  they 
should  act  as  foreign  bodies  and  form  the  nucleus  of  another 
calculus. 

Perineal  lithotomy  is  sometimes  performed  when  there  is 
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cystitis,  as  drainage  can  be  carried  out  so  easily  in  this  region. 
Tiie  patient  is  put  in  the  lithotomy  position  {i.e.  placed  on 
his  buck,  with  the  pelvis  raised,  and  the  thighs  bent  up  on 
the  abdomen  and  retained  there  by  one  of  the  various 
"  crutches  "  for  the  purpose,  or  by  tying  the  feet  to  the  wrists). 
The  median  incision  is  made  directly  down  on  a  grooved  staff 
introduced  into  the  bladder,  entering  the  membranous  part  of 
the  lu-ethra.  The  finger  follows  the  staff  and  enters  the 
bladder  by  dilating  the  prostatic  part  through  which  the 
stone  is  extracted.  The  lateral  incision  is  made  in  a  similar 
way  on  a  staff  with  a  groove  on  one  side  (the  left),  and  the 
prostatic  part  of  the  urethra  alone  is  incised  and  dilated.  If 
the  stone  is  very  large  it  may  be  broken  before  extraction.  A 
tube  is  inserted  for  di-ainage,  and  packed  round  with  iodoform 
gauze  to  prevent  extravasation  into  the  soft  tissues.  It  should 
be  left  in  until  the  condition  of  the  bladder  is  improved,  as 
the  opening  tends  to  heal  very  quickly  once  it  is  removed. 

In  women  operation  is  seldom  required  ;  the  urethra  is 
short  and  distensible,  and  stones  pass  much  more  easily.  If 
they  remain  in  the  bladder,  however,  they  can  usually  be 
removed  with  forceps  after  dilatation  of  the  urethra. 

Foreign  bodies  are  either  tips  of  catheters  or  other  instru- 
ments broken  off  in  the  bladder ;  or  articles  introduced  by  the 
patient  for  the  purpose  of  clearing  an  obstruction  or  for  other 
i-easons,  and  comprise  all  sorts  of  things  (hairpins,  beads, 
grasses,  etc.) ;  and  also  substances  entering  the  bladder  after 
ulceration  or  injury  of  its  walls.  The  general  si/in2)to7m  are 
those  of  cystitis  ;  and  if  the  body  remains  long  in  the  bladder, 
the  formation  of  a  calculus  round  it. 

Treatment. — The  bladder  should  be  viewed  with  a  cysto- 
scope  to  determine  the  size  and  nature  of  the  body,  which 
should  be  removed  by  suprapubic  cystotomy.  Soft  articles, 
like  rul)ber  tubing,  may  be  caught  in  a  lithotrite  and  pulled 
out. 


CHAPTEK  IX. 


GENITAL  ORGANS. 

URETHRA  AND  PENIS. 

Malformations.  —  Epispadias  is  a  defect  of  the  dorsal  wall 
of  the  urethra,  due  to  mcomplete  closure  of  the  pelvic  girdle. 
The  penis  is  usually  rudimentary  ;  and  the  condition  is  very 
commonly  associated  with  extroversion  of  the  bladder;  and 
nearly  always  with  a  deficiency  of  the  sphincter,  which  results 
in  intractable  incontinence  and  consequent  excoriation  of  the 
skin.    It  is  often  accompanied  by  double  inguinal  hernia. 

Treatment.— The  defect  may  be  repaired  by  a  double  flap 
taken  from  the  penis  ;  one  flap  covering  in  the  mucous  urethra, 
and  the  other  covering  this  new  channel  with  skin.  The 
incontinence  is  not  improved  by  this  means,  and  as  operations 
for  that  purpose  are  not  usually  successful,  a  portable  urinal 
must  still  1)0  worn. 

Hypospadias,  a  similar  defect  of  the  lower  aspect  of  the 
urethra,  is  due  to  incomplete  closure  of  the  uro-genital  sinus. 
It  may  consist  of  a  small  aperture  just  below  the  glans,  where 
the  urethra  stops  short  without  penetrating  it ;  or  of  a  division 
down  the  whole  urethra  to  the  perineum  (which  when 
associated  with  rudimentary  development  of  the  penis  and 
non-descent  of  testes,  gives  rise  to  the  condition  of  fals(> 
male  hermnjihroclUm).  The  penis  is  generally  bound  down 
by  a  fold  of  skin,  which  causes  curvature  of  the  organ  on 
erection. 

Treatment. — All  adhesions  on  the  lower  side  should  be 
divided.  Small  a])ortures  may  be  closed  by  freshening  the 
edges,  and  closing  them  by  suture.  If  the  glans  is  not 
penetrated  by  the  \n-ethra,  a  new  channel  may  be  made  by 
perforating  it,  and  fixing  in  a  narrow  tube  until  the  H\n-faee  is 
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covered  with  epithelium.  Long  open  channels  are  closed  by 
plastic  operations,  as  in  epispadias. 

Foreign  bodies  in  the  urethra  are  either  calculi  passed  from 
the  bladder,  or  articles  introduced  through  the  meatus.  If 
retention  of  urine  occurs  from  impaction,  an  attempt  should 
be  made  to  extract  the  body  with  urethral  forceps.  If  this  is 
unsuccessful,  it  should  be  extracted  through  a  small  incision 
made  down  on  to  it,  the  wound  being  ch)sed  by  Lembert's 
suture.  A  small  calculus  ni-dj  sometimes  be  pushed  back  \)y 
means  of  a  bougie  into  the  bladder,  where  it  can  be  dealt  with 
later.  Hat  pins  with  round  heads  (which  are  generally  intro- 
duced head  first,  and  slip  out  of  reach)  may  be  extracted  thus: 
the  pin  is  gripjjed  through  the  urethral  walls  and  made 
to  pierce  them  as  nearly  as  possible  at  right  angles  to  the 
canal,  and  then  turned  round  so  as  to  lie  with  the  head 
pointing  outwards,  when  it  can  easily  be  pushed  out  of  the 
meatus. 

Urethritis.  —  Simple  urethritis  sometimes  occurs  from 
injury  due  to  blows  or  passage  of  instruments,  from  irritating 
lubricants  or  applications,  or  contact  with  leucorrhoeal  dis- 
ciiarges,  etc.  The  inflammation  is  mild  and  transitory  ;  and 
the  results  (exce[)t  from  severe  injuries)  slight.  Treatment  is 
removal  of  the  cause,  and  the  general  measures  used  in 
gonorrhoea. 

Gonorrhoea  {gonorrhoeal  urethritis)  is  described  on  page  37. 

Diagnosis  is  made  to  a  great  extent  from  the  history  of 
infection,  but  in  cases  of  doubt  the  microscopical  appearance 
of  the  discliarge  is  characteristic.  The  cocci  are  seen  occasion- 
ally free  in  the  fluid,  but  more  typically  in  the  leucocytes  ; 
they  are  decolorised  by  Gram's  metliod  (a  circumstance  which 
distinguishes  them  from  pseudo  ffonococci,  which  retain  the 
stain). 

Treatment  in  general  is  that  of  acute  inflammations.  Rest, 
as  comfjlete  as  is  found  possible,  should  be  enjoined,  with 
support  of  the  testicles  in  a  suspensory  bandage  ;  all  possible 
sources  of  injury  (riding,  etc.),  or  of  congestion  (constipation, 
indulgence  in  alcohol,  or  stimulating  foods),  prohibited  and 
free  flushing  of  the  urethra  by  micturition,  encouraged  by 
the  copious  drinking  of  demulcent  fluids.  Care  must  be 
taken  throughout  to  prevent  inoculation  of  the  eyes,  or  of 
other  persons. 

If  the  disease  is  detected  within  two  days  of  inoculation 
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abortive  treatment  may  be  tried,  often  with  success ;  later 
than  that  it  has  little  if  any  influence  on  the  conrse  of  the 
inflammation.  The  urethra  is  flushed  out  by  micturition, 
and,  after  cocainisation,  a  drachm  or  two  of  solution  of  prot- 
argol  or  silver  nitrate  (1  per  cent)  is  injected  until  the  urethra 
can  hold  no  more;  this  is  retained  for  two  minutes  or  so  by 
compressing  the  meatus.  The  injections  are  repeated  daily 
for  a  week,  after  which  time  all  signs  of  inflammation  may 
have  ceased. 

If  inflammation  becomes  estallisthed  injections  or  irrigations 
are,  as  a  rule,  to  be  avoided,  and  treatment  confined  to 
administration  of  alkalis  and  diuretics  to  increase  the  flow 
of  in-ine,  and  hyoscyamus  for  painful  chordee.  When  the 
acute  stage  begins  to  subside  and  the  discharge  becomes  more 
profuse,  certain  drugs  have  a  beneficial  efl'ect  in  aiding  mucous 
secretion  (cojjaiba,  sandal- wood  oil,  etc.  10-30  drops  after 
•meals).  Irrigation  or  repeated  injections  of  weak  lotions  (pot. 
permang.  2  per  cent,  zinc  sulpho-carbolate  O'l  per  cent)  are 
often  prescribed  at  this  stage,  or  soluble  bougies  containing 
iodoform  or  eucalyptus  may  be  introduced  into  the  urethra  ; 
but  if  used  at  all  they  should  be  reserved  until  all  scalding 
pain  has  ceased. 

In  the  later  stages,  if  cure  does  not  take  place,  the  disease 
sometimes  becomes  very  intractable,  and  the  condition  of 
chronic  urethritis  with  persistent  slight  discharge  (gleet) 
remains.  It  is  often  maintained  by  a  general  catarrhal 
thickening  of  the  mucous  membrane,  especially  if  irritating 
injections  have  been  used  ;  or  by  small  ulcers,  often  associated 
with  sUght  strictures  which  are  kept  from  healing  by  spasmodic 
contractile  movements.  The  former  are  treated  with  the 
astringent  injections  or  irrigations  mentioned  above ;  the 
latter  by  the  passage  of  a  large  bougie  to  dilate  the  stricture, 
followed  by  direct  local  application  of  a  stimulating  agent 
(picric  acid,  tinct.  iodi,  etc.)  through  a  urethroscope  (an 
instrument  which  is  invaluable  also  for  detecting  the  condition 
of  these  intractable  cases). 

Prognosis.  —  Sometimes  a  discharge  may  last  for  years, 
either  persistently  or  intermittently  :  and  although  no  gono- 
cocci  can  be  detected  on  examination,  recrudescence  of 
inflammation  of  any  origin  usually  causes  the  gonococci  to 
reappear.  The  danger  of  infecting  a  wife  by  this  means 
is  obvious ;   and  the   results  (pyosalpinx,  sterility,  chronic 
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invalidism,  etc.)  arc  often  disastrous.  The  injection  of  a 
5  per  cent  solution  of  silver  nitrate  usually  induces  such 
an  attack  of  inflammation,  accompanied  by  a  profuse  discharge 
containing  cocci ;  and  this  measure  sometimes  finally  cures 
the  condition. 

Complications  of  gonorrhoea  are  mentioned  on  page  38. 
The  chief  local  ones  are  chordee,  balanitis,  ejndidyinitis,  and 
occasionally  btibo ;  while  of  the  later  effects  stricture  is  the 
most  frequent  and  important. 

Chordee  is  a  painful  erection  of  the  penis  which  comes  on 
usually  when  the  patient  is  warm  in  bed.  It  is  attributed  to 
inflammatory  thickening  of  the  corpus  spongiosum,  which  is 
thereby  prevented  from  expanding  in  concert  with  the  corpus 
cavernosum,  and  by  its  traction  causes  the  penis  on  erection 
to  become  bent  or  "twisted.  Tt  is  treated  by  relaxation  of  the 
bowels,  local  application  of  cold,  and  internal  administration  of 
opium  or  hyoscyamus. 

Cowperitis  (inflammation  of  Cowper's  glands,  situated 
between  the  layers  of  the  triangular  ligament)  is  a  somewhat 
rare  complication  of  gonorrha^a.  It  is  attended  with  severe 
pain  and  fever,  and  may  proceed  to  abscess  formation.  It 
is  treated  by  general  antiphlogistic  means  ;  and,  if  suppura- 
tion takes  place,  it  should  be  relieved  by  deep  perineal  incisions. 

Stricture  occurs  from  cicatricial  contraction  of  the  sub- 
mucous tissue  surrounding  the  urethra,  following  injuries 
{traumatic  stricture)  from  blows,  falls  on  the  perineum,  un- 
skilful passage  of  instruments,  etc.  or,  much  more  connnonly, 
following  gonorrhoeal  inflammation  ;  and  occasionally  after 
simple  urethritis  or  an  intra-urethral  chancre.  A  congenital 
form  is  also  described,  in  which  the  stenosis  may  attain 
even  to  im^nrf orate  ^irethra,'"  situated  usually  about  the 
meatus. 

Strictures  may  be  single  or  multiple,  and  situated  at 
any  part  of  the  urethra  except  the  prostate,  but  found  most 
frequently  in  the  bulbous  portion  immediately  in  front  of 
the  triangular  ligament;  those  in  the  anterior  part  being 
often  accompanied  by  others  farther  back.  They  may  be 
of  various  shapes  (annular,  bridle,  tubular,  tortuous,  etc.)  ; 
and  of  any  degree,  even  to  the  point  of  impermeahility 
{i.e.  when  urine  can  no  longer  pass),  or  inipassability  {i.e.  when 
instruments  cannot  be  introduced) ;  and  of  different  con- 
sistencies {fibrous,  elastic,  or  of  such  hardness  that  it  is 


GENITAL  ORGANS 


491 


often  spoken  of  as  "  cartilaginous ").  The  presence  of  a 
stricture  increases  any  tendency  to  contractile  closure,  and 
may  produce  a  spasm  whicli  in  some  cases  is  more  prominent 
than  the  organic  stenosis  {spasmodic  stricture).  This  sliould 
be  distinguished  from  purely  functional  urethral  spasm 
following  operations  or  other  irritation  of  the  "pudic  area." 
The  results  of  chronic  obstruction  in  the  urethra  are  mainly 
those  of  pressure.  The  urethra  behind  the  stricture  is  apt 
to  become  dilated,  with  the  formation  of  a  pouch  which  may 
be  the  seat  of  ulceration,  or  rupture  on  sudden  straining, 
leading  to  extravasation  of  urine.  Further,  back -pressure 
may  react  on  the  bladder,  and  lead  to  muscular  atrophy  or 
hypertrophy,  or  cystitis;  or  on  the  ureters  and  kidneys, 
leading  to  "hydronephrosis  or  nephritis.  The  constant  strain- 
ing is  apt  to  induce  htemorrhoids  or  prolapse  of  the  rectum. 

The  symptoms  generally  come  on  gradually,  with  increasing 
difficulty  and  slowness  of  micturition  ;  the  stream,  which  is 
often  twisted,  becomes  progressively  smaller,  until  finally  the 
urine  only  comes  away  in  drops  on  extreme  straining.  Some- 
times the  first  sign  is  an  attack  of  retention  following  indis- 
cretion in  drinking  or  exposure  to  cold,  which  causes  spasm 
and  congestion  in  the  already  narrowed  urethra. 

The  urethra  is  examined  for  strictures  by  means  of  bougies ; 
the  least  harmful  and  often  the  most  efficient  being  flexible 
and  tapering,  and  furnished  with  an  olivary  bulb  at  the  point. 
Failing  those,  and  in  refractory  cases.  Lister's  bougies,  of 
similar  form,  but  made  of  metal,  are  useful.  They  should 
be  warmed  and  well  oiled,  in  order  to  prevent  spasm  or 
friction.  The  larger  sizes  should  be  tried  first,  as  too  narrow 
a  point  is  apt  to  catch  in  a  lacuna  or  fold  of  the  mucous 
membrane,  and  give  fallacious  information  as  to  the  position 
of  the  stricture.  Catheters  should  not  be  used  for  this 
purpose,  as  the  eyes  are  apt  to  do  damage  to  the  mucous 
membrane.  The  situation  of  a  strictiirc  is  gauged  by  the 
distance  traversed  before  it  is  entered  ;  the  extent,  by  the 
passage  through  it  of  the  bulb,  which  is  then  no  longer  clasped 
tightly  by  the  urethral  walls ;  and  the  consistence,  by  its 
dilatability  when  the  conical  pai't  of  the  bougie  enters  it.  In 
cases  of  difficulty  a  urethroscope  should  be  inserted,  and 
filiform  bougies  passed  through  the  narrow  part  under  direct 
vision. 

The  chief  dangers  of  passing  instruments  are  haemorrhage. 
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from  laceration  of  the  mucous  membrane,  or  from  false 
passages ;  urinary  fever ;  and  extravasation,  and  urinary 
fistulae. 

Treatment  of  Stricture. — Dilatation.  —  Gradual  dilatation 
is  the  most  suitable  method  for  all  ordinary  strictures  of  mild 
degree.  A  bougie,  as  large  as  can  be  passed  without  difhculty, 
is  left  in  for  a  few  minutes ;  and  this  is  repeated  once  or  twice 
a  week,  with  a  larger  instrument  each  time,  until  the  full  size 
is  reached.  In  this  way  little  irritation  is  caused,  and  the 
patient  does  not  require  to  lie  up.  Rapid  dilatation  is  per- 
formed when  time  is  an  object ;  it  is  done  in  the  same  way, 
but  the  larger  instruments  are  passed  in  rapid  succession  as 
soon  as  the  smaller  ones  are  withdrawn,  an  ana;sthetic  being 
used  if  required.  In  this  method  especially,  owing  to  the 
tendency  to  relapse,  the  highest  ordinary  English  size  (12) 
is  not  sufficient,  and  number  16,  or  14  at  least,  should  be 
passed  before  the  surgeon  is  satisfied.  For  the  following 
month  or  so  a  large  bougie  should  be  passed  weekly,  after- 
wards at  longer  intervals,  in  order  to  maintain  the  good  results 
obtained  by  the  operation.  In  very  small  strictures  continuous 
dilatation  is  often  used,  the  patient  being  confined  to  bed 
meanwhile.  A  fine  catheter  is  passed  and  tied  in,  and  replaced 
by  a  larger  one  as  often  as  it  liecomes  loosened  (by  absorption 
of  the  surrounding  tissues,  due  to  the  continuous  pressure). 
This  is  continued  as  long  as  the  patient  can  bear  it,  or  until 
the  larger  instruments  suitable  for  rapid  dilatation  can  be 
introduced.  {Dimdsion  with  Holt's  apparatus,  by  which  the 
strictui-e  was  violently  torn  asunder,  is  now  abandoned,  as  it 
generally  gave  rise  to  such  extreme  cicatricial  contraction 
afterwards.) 

Urethrotomy. — Internal  nretlirotoniy  is  performed  with  one 
of  the  instruments  made  for  the  purpose,  containing  a  concealed 
knife  which  can  be  extruded  at  will  to  cut  either  from  before 
backwards  (M aisonnevve\s  urethrotome),  or  from  behind  the 
stricture  forwards  {Civiale's).  The  incision  should  be  deep,  as 
even  "cartilaginous"  strictures  are  very  elastic,  and  slip  under 
the  knife  ;  but  it  should  be  restricted  in  length  to  the  cicatricial 
tissue  only,  or  profuse  bleeding  may  result.  The  after- 
treatment  is  the  same  as  in  dilatation.  E.rternal  urethrotomy 
is  the  most  satisfactory  operation  when  a  stricture  cannot  be 
cured  by  dilatation.  When  the  stricture  is  in  the  posterior 
third,  and  the  urethra  obviously  patent,  Symeh  grooved  staff  is 
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introduced  into  the  bladder,  and  an  incision  is  made  by  carry- 
ing a  knife  down  to  it,  and  along  the  groove  into  the  bladder. 
A  large  catheter  is  passed  into  the  urethra  and  bladder  and 
tied  in,  and  the  urethral  wound  is  allowed  to  heal  by  granula- 
tion. When  the  stricture  is  "impassable,"  Wheelhouse's 
grooved  staff  is  introduced  as  far  as  it  will  go,  and  an  incision 
made  down  on  the  groove  to  the  site  of  the  stricture;  the 
edges  of  the  cut  urethra  are  retracted,  and  a  narrow  director 
(or  Wheelhouse's  probe-gorget)  passed  into  the  orifice,  and  the 
stricture  freely  divided  on  it.  CocFs  operation  is  urethrotomy 
without  a  guide,  and,  though  more  difficult  to  carry  out,  is 
useful  in  cases  of  emergency  when  the  bladder  has  to  be 
relieved,  and  is  rendered  easier  when  the  urethra  is  dilated 
behind  the  stricture.  In  favourable  cases  urethrotomy  may 
be  combined  with  resection  of  the  strictured  part,  and  the  cut 
ends  sutured  together  (urethrectomy).  When  too  great  a 
length  is  resected  to  allow  of  union,  a  graft  composed  of  a  calf's 
urethra  has  been  inserted  with  satisfactory  results  (Pringle). 

False  passages  are  channels  made  into  the  tissues  alongside 
the  urethra.  They  may  be  recognised  when  the  instrument  is 
found  to  be  travelling  out  of  its  line  ;  when  a  sensation  of 
srratinu-  or  obstruction  is  felt ;  and  when  free  rotation  of  the 
point  is  impossible  after  penetration  to  the  distance  calculated 
to  reach  the  bladder.  Should  a  catheter  enter  a  false  passage, 
the  urine,  of  course,  will  fail  to  flow  ;  but  as  this  may  be  due 
to  clogging  of  the  eye  with  blood-clot,  it  should  be  cleared  out 
with  a  stilette.  The  results  are  sometimes  serious  : — extravasa- 
tion of  urine  with  all  its  consequences ;  abscess,  or  cellulitis  in 
the  perineal  tissues,  spreading  to  the  abdominal  wall  or  to  the 
peritoneum,  etc.  Sometimes  healing  takes  place  ;  but  usually 
a  depression  is  left  at  the  former  opening  of  the  false  passage, 
affording  ample  opportunity  for  instruments  to  re-enter  and 
open  it  up. 

Urinary  fever  is  not  uncommon  after  simple  passage  of  an 
instrument,  even  without  active  disease  of  the  urinary  organs. 
It  is  due  either  to  reflex  irritation,  or  to  septic  absorption. 
In  the  commonest  form  there  is  a  single  rigor  and  rise  of 
temperature  (103°-105°),  accompanied  by  headache  and  malaise, 
but  falling  to  normal  permanently  in  a  few  hours.  In  the 
more  serious  farm  it  may  recur  several  times,  or  remain 
persistent ;  it  is  then  due  to  septic  absorption  of  considerable 
degree,  or  to  disease  of  the  kidneys. 
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Treatment. — lu  the  mild  form  quinine  and  opium,  with 
hot  drinks  and  warm  coverings,  are  usually  sufficient  to  subdue 
the  unpleasant  effects.  Wiien  a  patient  subject  to  such 
attacks  requires  any  instrumentation  of  the  urethra  a  prophy- 
lactic dose  of  quinine  should  be  given.  The  graver  forms  are 
treated  like  infective  inflammations  of  the  kidney. 

Extravasation  of  urine  takes  place  usually  from  wounds,  or 
rupture  of  the  urethra  following  stricture,  but  may  happen 
from  any  violent  injury  when  the  bladder  is  distended.  The 
perforation  is  situated  eitiier  behind  the  triangular  ligament, 
when  the  effects  are  those  of  rupture  of  the  bladder ;  between 
the  two  layers,  when  the  effects  are  localised,  and  often  proceed 
to  abscess,  with  inflammatory  fever  and  "pointing"  in  the 
perineum  ;  or  in  front  of  the  triangular  ligament,  when  the 
urine  is  effused  into  the  scrotum,  penis,  and  abdominal  wall, 
but  is  prevented  from  travelling  backwards  or  down  the  thighs 
by  the  attachment  of  CoUes's  fascia. 

The  symptoms  in  the  last  form  usually  begin  with  a  sudden 
feeling  of  relief  during  painful  distension  of  the  bladder.  This 
is  followed  shortly  after  by  itching  or  burning  pain  in  the 
scrotal  region,  spreading  upwards  on  the  abdomen,  sometimes 
as  far  as  the  axillie,  and  accompanied  by  puffiness  and  dis- 
coloration of  the  skin.  Ulceration  and  sloughing  may  take 
place ;  but  if  the  urine  is  already  foul,  the  constitutional 
results  from  septic  absorption  in  untreated  cases  are  sometimes 
so  great  that  death  occurs  befoi'e  this  happens. 

Treatment. — A  catheter  should  be  passed,  if  possible,  to 
prevent  further  extravasation ;  otherwise  the  bladder  may  be 
drained  by  an  incision.  In  any  case,  numerous  and  free 
incisions  must  be  made  for  drainage  into  the  penis,  scrotum, 
and  perineum,  and  as  far  up  on  the  abdomen  as  the  effusion 
has  spread.  Stimulating  treatment  of  every  kind  is  necessary 
in  these  cases,  owing  to  the  great  depression  caused  by  the 
poisonous  absorption. 

Urinary  fistulas  are  generally  the  result  of  abscesses,  extra- 
vasation of  urine,  or  wounds.  They  are  kept  open  by  some 
obstruction  in  the  urinary  channel,  removal  of  which  usually 
leads  to  rapid  healing,  especially  if  the  edges  of  the  fistula  are 
freshened.  Irregular  burrowing  fistulaj  resulting  from  spread- 
ing inflammation  should  be  laid  freel}'-  open,  and  allowed  to 
heal  by  granulations. 

Phimosis  is  congenital  stenosis  of  the  prepuce,  which  in 
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extreme  cases  may  prevent  micturition  except  in  a  small 
stream,  thus  causing  ballooning  around  the  glans,  and  hack- 
pressure  on  the  bladder  and  kidneys.  In  slight  cases  it  causes 
no  ill  effects,  and  requires  no  treatment.  Along  with  phimosis 
the  prepuce  is  frequently  found  to  be  adherent  to  the  glans, 
and  this  combination  sometimes  gives  rise  to  a  reflex  spasm  of 
the  urethra,  which  sets  up  straining,  and  may  encourage  the 
development  of  a  hernia. 

Treatment,— Adhesions  of  the  foreskin  without  phimosis 
sometimes  disappear  spontaneously,  but  they  should  be  separ- 
ated by  stripping  the  glans,  and  keeping  the  surfaces  apart 
with  thiu  strips  of  oiled  lint.  Phimosis  is  treated  by  circum- 
cision, the  redundant  prepuce  being  clamped  in  forceps  or  in 
a  narrow  slit  in  a  metal  plate,  to  guard  the  point  of  the  glans 
from  injury.  In  older  children,  at  all  events,  the  cut  edges  of 
the  skin  should  be  sutured,  and  the  few  bleeding  points  tied. 
No  dressing  is  applied,  but  the  parts  (which  must  be  previously 
made  aseptic)  are  smeared  with  sterile  or  carbolised  oil,  and 
protected  from  sticking  by  a  covering  of  oiled  waterproof. 

Paraphimosis  is  retraction  of  a  stenosed  prepuce  behind  the 
glans,  where  by  its  constriction  it  causes  great  oedema,  and 
further  difficulty  to  reduction,  and  if  not  relieved  hi  time,  deep 
ulceration.  It  often  occurs  in  the  course  of  gonorrhoea,  and 
the  inflammatory  swelling  greatly  aggravates  the  condition. 

It  is  treated  by  lubricating  the  parts,  and  pushing  the 
glans  back  into  the  prepuce,  after  squeezing  it  to  reduce  the 
swelling.  If  this  fails,  the  foreskin  must  be  freely  divided  on 
a  director. 

Balanitis  is  inflammation  of  the  glans,  with  redness  and 
excoriation  of  the  surface,  and  swelling  of  the  prepuce.  It  is 
treated  by  frequent  cleansing  and  application  of  astringent 
lotions  (lead  acetate,  etc.). 

Epithelioma  occasionally  occurs  on  the  penis  ;  commencing 
either  on  the  edge  of  the  glans,  or  the  prepuce,  as  small,  warty, 
sessile  growths,  which  soon  ulcerate.  It  may  be  distinguished 
from  a  primary  chancre  by  the  age  of  the  patient,  the  history 
of  its  onset  a])art  from  venereal  infection,  the  absence  of  such 
"  cartilaginous  "  thickening  of  the  base,  and  the  comparatively 
late  implication  of  the  lym])hatic  glands. 

Treatment. — If  seen  early  enough,  the  penis  should  be 
amputated  ;  the  edges  of  the  urethra  being  sutured  to  the 
skin,  and  the  inguinal  glands  excised,  whether  enlarged  or  not. 
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SCROTUM. 

A  congenital  abnormality  is  sometimes  seen,  bifid  scrotuvi, 
each  half  containing  a  testicle.  It  is  usually  associated  with 
other  defects  of  those  parts. 

The  scrotal  skin  is  liable  to  various  diseases.  Eczema  is 
frequent,  on  account  of  the  exposure  to  friction  and  moisture. 
(Edema,  when  it  occurs,  is  very  marked,  on  account  of  the 
looseness  of  the  tissues.  Ekphantiads  is  fairly  common  in 
those  countries  where  it  is  endemic.  A  form  of  epithelioma  is 
sometimes  met  with,  called  "chimneysweeps'  cancer,"  because 
of  its  frequency  amongst  those  who  work  amidst  soot,  coal, 
etc.  ;  it  begins  as  a  small,  warty,  sessile  outgrowth,  which 
gradually  extends  and  ulcerates,  and  soon  involves  the  deeper 
structures  and  the  inguinal  glands. 

Hydrocele  is  a  collection  of  fluid  in  the  tunica  vaginalis  of 
the  testis,  or  its  prolongation  in  .the  cord.  The  causes  are 
luicertain  ;  but  congestions  of  the  spermatic  veins  of  any  origin, 
and  injury,  are  certainly  predisposing.  The  fluid  is  trans- 
parent and  pale  yellow  in  colour,  and  contains  albumen,  and, 
in  cases  of  long  standiusf,  cholesterine. 

Symptoms  of  Hydrocele  of  the  Tunica  Vaginalis. — The 
scrotum  is  distended  with  a  firm  swelling,  composed  of  the 
vaginal  sac  expanded  with  fluid  ;  it  is  translucent  to  bright 
transmitted  light,  except  in  old-standing  cases,  when  the  walls 
are  thickened,  and  may  be  even  calcareous.  The  swelling  is 
not  reducible;  it  is  usually  fluctuant  on  percussion  ;•  it  does 
not  alter  in  size  or  tension  with  change  of  position  ;  and  there 
is  no  impulse  on  covighing.  It  grows  from  the  bottom  of  the 
scrotum  upwai'ds ;  and  the  cord  lies  free  from  the  swelling. 

Hydrocele  of  the  cord  may  be  encysted  or  free.  In  the 
encysted  form  the  symptoms  are  similar  to  the  preceding  ;  but 
the  testicle  is  felt  separate  below  ;  the  swelling  extends  up 
towards  the  ring,  and  may  even  penetrate  the  canal ;  and  the 
cord  is  intimately  connected  with  it.  In  "congenital"  hydro- 
cele of  the  cord,  the /?'ee  form  {i.e.  where  there  is  an  opening 
into  the  abdomen),  the  symptoms  diflPer,  in  that  the  swelling  is 
I'educible  both  on  pressure  and  on  lying  down,  and  returns  on 
standing  up  ;  and  there  is  an  impulse  on  coughing  (slightly 
less  than  that  of  hernia).  Congenital  hydroceles  are  not 
infrequently  associated  with  hernia,  forming  then  hydroceles 
of  the  sac " ;  and   sometimes  with  varicocele :   hence  the 
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diagnosis  is  complicated  by  the  presence  of  either  of  those 
conditions.  Hydrocele  of  tlie  cord  may  be  comhintd  with  that 
of  the  tnnica  vaginalis,  and  may  be  either  encysted  or  "  con- 
genital," partaking  of  tiie  characters  of  both  hydroceles  and 
both  forms. 

Diagnosis  of  these  and  other  scrotal  swellings  is  given  on 
p.  435  {Hernia). 

Treatment. — Palliative  treatment  consists  of  removal  of  the 
fluid  by  tapping  [paracentesis).  In  mild  cases,  especially  those 
following  traumatic  inflammation,  this  is  sometimes  suthcient 
to  cure  the  condition  permanently.  If  the  fluid  reaccunmlates 
it  may  be  tapped  as  often  as  it  causes  distress. 

Radical  treatment  consists  in  obliterating  the  sac,  by  (a) 
injection  of  an  irritant  fluid  after  tapping,  to  set  up  adhesive 
inflaunnation,  which  unites  the  conti^iuous  lavers.  For  this 
purpose  a  mixture  of  the  liniment  and  tincture  of  iodine  (1 
drachm  of  each)  is  the  most  suitable  ;  if  too  weak  an  irritant 
(such  as  tincture  of  iodine  alone)  is  used,  the  hydrocele  may 
return,  {b)  The  sac  is  split  in  front,  loosened  at  the  side,  and 
folded  round  to  meet  at  the  back  of  the  testis,  where  it  is  fixed 
with  a  suture.  Or  (c)  the  sac  is  laid  open,  and  the  parietal 
layer  dissected  off.  The  last  of  these  methods  is  nearly 
always  successful  ;  while  the  second,  though  more  easily  and 
(juickly  carried  out,  occasionally  results  in  recurrence,  notwith- 
standing that  the  serous  surfaces  are  turned  against  other 
tissues. 

Haematocele  is  effusion  of  blood  into  the  tunica  vaginalis. 
It  ai-ises  from  injuries  (blows,  paracentesis,  etc.),  and  occasion- 
ally follows  strains.  It  comes  on  rapidly,  and  is  generally 
accotnpanied  by  pain,  and  extensive  ecohymosis  and  oedema  of 
the  scrotum.  The  swelling  is  soft,  and  fluctuant  or  boggy,  or, 
if  very  profuse,  tense  and  elastic ;  it  is  opaque  to  transmitted 
liLiht ;  and  of  course  not  reducible,  or  affected  bv  couuhintr. 

Treatment. — Slight  eft'usions  are  treated  by  rest,  elevation 
of  the  part  on  a  pad  between  the  legs,  and  local  application  of 
cold.  In  favourable  cases  the  blood  eventually  becomes 
absorbed,  unless  it  is  in  large  amount,  when  it  breaks  down  to 
form  a  cyst.  In  severe  eft'usions  the  sac  should  be  laid  freely 
open,  the  clots  removed,  and  any  bleeding  points  secured,  after 
which  the  wound  is  closed,  with  drainage  for  two  or  three 
days. 
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TESTIS— CORD— VESICLES. 

Misplacements  of  the  testis  of  varying  degree  arc  sometimes 
met  with  :  (a)  intra-abdominal  {cryptoixhma) ;  (h)  in  the  canal 
{retained  testis);  (c)  outside  the  external  ring,  but  n(jt  down  in 
the  scrotum  {undescended  testis) ;  or  {d)  in  abnormal  positions, 
such  as  tlie  perineum,  etc.  {ectopia  testis).  Tlie  intra-abdominal 
forms  require  no  special  treatment.  In  the  other  forms,  how- 
ever, the  testis  is  much  exposed  to  pressure  and  injury,  and 
may  become  inflamed  or  strangulated.  Those  retained  about 
the  canal  are  often  accompanied  by  hernia.  Such  testes  are 
usually  incompletely  developed,  and,  further,  have  apparently 
a  special  liability  to  become  malignant.  For  these  reasons 
they  should  be  removed  (castration).  An  undescended  testicle 
which  tends  to  slip  back  into  the  canal  may  be  prevented  from 
doing  so  by  wearing  a  U-shaped  truss,  adapted  to  hold  it  in 
position  without  pressing  on  the  cord.  If  this  is  unsuccessful 
the  testicle  should  be  removed  (except  in  young  children, 
in  whom  the  abnormality  sometimes  is  cured  spontaneously). 
Attempts  to  fix  it  in  the  bottom  of  the  scrotum  by  suture 
ai'e  not  very  successful. 

Torsion  of  the  cord  sometimes  occurs  if  the  testis  hangs  free 
with  a  mesorchium  in  the  scrotum.  If  the  vessels  are  con- 
stricted the  testicle  becomes  strangulated,  or  in  minor  fonus 
atrophied.  The  symptoms  are  pain,  tenderness,  and  increasing 
swelling;  vomiting  and  collapse,  and  sometimes  fever;  and 
rotation  of  the  testicle,  so  that  the  ejjididymis  is  felt  in  front 
instead  of  behind.  It  is  treated  by  making  an  incision,  and  in 
mild  cases  untwisting  the  cord,  but  in  severe  cases  removing 
the  testis. 

Inflammation  of  the  testis  and  epididymis.  In  the  acute 
form,  the  former  (orchitis)  sometimes  arises  in  the  course  of 
an  attack  of  mumps  (probably  through  metastatic  infection)  : 
the  latter  (epididymitis)  is  most  frequently  an  accomyjaniment 
of  gonorrhoea  (most  probably  through  direct  infection  along 
the  vas  deferens).  It  also  occui'S,  but  much  less  commonly, 
from  spread  of  inflammation  of  the  bladder,  and  from  gout  and 
other  general  conditions.  Though  inflammation  of  the  testis 
often  spreads  to  the  epididymis,  the  reverse  is  rarely  the  case. 
The  results  are  effusion  and  swelling  of  the  tissues,  with  block- 
ing of  the  tubules.  It  either  proceeds  to  suppuration,  or 
eventually  subsides,  w-ith  absorption  of  the  effusion.    It  is 
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often  accompanied  by  inflammatory  exudation  into  the  tunica 
vsLghvAis  {^^ acute  hydrocele").  In  prolonged  or  recurrent  inflam- 
mation absorption  is  not  complete,  and  nodules  of  cicatricial 
tissue  are  left,  which  (in  the  epididymis)  may  be  felt  as  hard 
lumps. 

Symptoms. — There  is  swelling  with  tenderness  in  the 
scrotum ;  intense  pain  in  the  testis,  cord,  and  inguinal  region. 
When  the  inflammation  is  located  chiefly  in  the  body  of  the 
testis  the  pain  is  specially  severe,  on  account  of  the  inex- 
pansibility  of  the  tunica  albuginea ;  when  confined  to  the 
epididymis  a  round  swelling  is  felt  at  its  lower  part  (globus 
minor).  There  is  generally  considerable  fever  and  constitutional 
disturbance.  When  orchitis  occiu's  in  the  course  of  gonorrhoea 
or  gleet,  the  discharge  from  the  urethra  often  ceases  at  the 
heiglit  of  the  inflammation,  but  returns  when  it  subsides. 

Treatment  is  rest  in  bed,  with  support  to  the  testis ;  and 
evaporating  lotions,  or  hot  fomentations,  whichever  are  found 
to  give  most  relief.  The  bowels  should  be  opened,  and  diet 
confined  to  fluids  as  long  as  digestive  disturbances  continue. 
For  the  intense  pain  opium  may  be  given  internally,  while 
belladonna  may  be  applied  locally  on  plasters.  If  suppuration 
occurs  the  pus  should  be  let  out  without  delay  at  the  point 
where  it  forms. 

Chronic  Orchitis  is  generally  a  consequence  of  incomplete 
resolution  of  an  acute  attack.  Chronic  swellings  which  begin 
as  such  are  generally  tubercular  or  syphilitic. 

The  chief  signs  are  dull  pain  and  heaviness,  with  occasion- 
ally eff'usion  into  the  tunica  vaginalis,  and  swelling  from  pi'o- 
liferation  of  the  interstitial  tissues.  This  hypertrophy  produces 
hardened  nodules  in  the  epididymis,  or  general  enlargement  of 
the  testis  ;  in  either  case  it  may  lead  eventually  to  atrophy, 
or  cicatricial  occlusion  of  the  seminiferous  tubules,  thus 
rendering  them  functionally  useless,  and  sometimes  giving 
rise  to  spermatocele. 

Treatment  is  support  in  a  suspensory  sling;  mercurial 
ointment,  or  strapping,  to  aid  absorption ;  and  potassium 
iodide  and  tonics  internally. 

Tubercular  disease  generally  begins  in  the  epididymis  at 
the  upper  part  (globus  major),  and  thence  spreads  to  the  globus 
minor,  vas,  seminal  vesicles,  and  sometimes  the  bladder ;  and 
often  to  the  body  of  the  testis.  Less  commonly  the  testis  is 
affected  secondarily  to  tuberculosis  of  the  bladder,  prostate,  or 
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kidney,  by  transmission  down  the  vas.  It  is  common  in  early 
adult  life,  and  is  not  infrequently  associated  with  tubercular 
disease  of  the  lungs. 

Signs.— It  usually  commences  with  a  hard  nodule  in  the 
epididymis,  which  slowly  increases,  and  eventually  softens  and 
breaks  down.  It  is  almost  painless  throughout.  It  involves 
the  adjacent  structures,  and  frequently  breaks  through  the 
skin,  to  form  indolent  sinuses,  or  if  the  body  of  the  testis  is 
exposed,  a  soft  fmigating  protrusion  {hernia  testis).  When  it 
ruptures  into  the  tunica  vaginalis  "a  spermatic  hydrocele  is 
formed.  The  disease  spreads  up  the  cord  by  way  of  the  vas, 
and  also  of  the  lymphatics,  producing  nodules  scattered  con- 
tinuously or  separately  along  it.  When  the  body  of  the  testis 
is  attacked  it  becomes  more  or  less  uniformly  enlarged,  and 
soft  and  boggy,  or  hard  and  calcareous.  In  the  late  stages 
the  seminal  vesicles  may  be  felt,  by  rectal  examination,  as 
thickened  masses  on  the  base  of  the  bladder. 

Treatment. — When  the  testis  is  destroyed,  it  should  be 
removed  along  with  as  much  of  the  cord  as  is  diseased  and 
accessible.  When  the  disease  is  confined  to  one  testicle,  and 
is  fairly  difl'use,  castration  is  indicated  ;  when  it  progresses 
slowly,  and  the  vas  and  vesicles  are  not  involved,  an  attempt 
shoufd  be  made  to  save  the  organ  by  palliative  and  constitu- 
tional means,  with  support  by  a  sus])ensory  })andage,  and 
avoidance  of  all  exposure  to  injury  or  inflammation.  Localised 
nodules  may  be  injected  with  iodoform  emulsion  ;  or  if  broken 
down,  thoroughly  curetted  and  packed  with  iodoform  gauze. 

Syphilis  occurs  either  in  the  secondary  stage  as  generalised 
infiltration,  confined  mainly  to  the  body,  and  aftecting  both 
testes  ;  or  in  the  tertiary  stages  as  gununatous  masses,  chiefly 
in  the  body,  but  occasionally  in  the  epididymis,  and  generally 
unilateral.  In  the  secondary  form,  if  treatment  is  delayed, 
the  structures  of  the  testis  become  embedded  in  cicatricial 
tissue  and  undergo  atrophy  and  shrinking  ;  if  successfully 
treated  the  infiltration  may  be  completely  absorbed. 

Symptoms. — The  testis  increases  slowly  in  size  to  form  a 
tumour,  sometimes  of  considerable  magnitude.  There  is 
usually  no  pain  ;  indeed,  sensation  on  deep  pressure  is  often 
dulled  or  abolished.  In  the  secondary  form  the  swelling  is 
uniform,  and  does  not  lead  to  caseation  or  involvement  of  the 
skin,  at  least  for  a  long  time.  In  the  gummatous  form  it 
may  break  down  and  fungate,  as  in  other  localities. 
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Treatment  is  mainly  constitutional ;  mercury  in  the 
secondary  stage,  and  potassium  iodide  in  the  tertiary.  In 
addition,  any  fluid  in  the  sac  is  tapped,  and  all  abscesses 
opened  as  they  form.  The  testis  is  strapped  and  supported 
in  a  sling,  and  mercurial  ointment  may  be  applied  as  a  local 
resolvent.  In  the  late  stages,  if  disorganisation  or  deep 
ulceration  takes  place,  the  testicle  may  l)e  removed,  with 
advantage  to  the  general  health. 

Tumours. — Benign  tumours  of  the  testicle  are  rare,  but 
adenomata,  fibromata,  enchondromata,  myomata,  and  osteomata, 
have  all  been  recorded. 

Malignant. — Carcinoma  develops  in  the  body  of  the  testis  ; 
beginning  as  a  uniform  swelling,  conforming  to  the  shape  of 
the  organ,  but  ultimately  becoming  irregular,  and  involving 
the  skin.  Pain  mav  be  absent  at  first,  but  afterwards  becomes 
very  severe,  and  is  accompanied  by  dragging  on  the  cord  from 
the  increasing  weight  of  the  tumoui-.  The  lymj)hatics  and 
glands  become  implicated,  and  general  cachexia  becomes 
marked.  Sarcomata  are  sometimes  met  with  in  younger 
persons.  They  are  of  various  consistences  and  compositions, 
and  are  subject  to  cystic  and  other  degenerations.  They 
begin  as  hard  nodules,  and  grow  slowly  at  first  without  pain, 
displacing  the  normal  gland  to  one  side  ;  but  afterwards  taking 
on  a  more  rapid  and  painful  development.  The  skin  is  often 
involved,  and  breaks  down,  leaving  a  fungating,  bleeding  mass 
exposed.  The  cord  becomes  invaded,  and  forms  a  tumour 
leading  up  towards  the  groin.  Malignant  tumours  of  mixed 
elements,  or  of  atypical  epithelial  growth,  are  of  great  interest 
from  their  pathological  relationship  with  endotheliomata  and 
chorion-epithelioma ;  but,  fortunately,  they  are  of  rare  occur- 
rence. 

Treatment  of   tumours  is  castration,  and  if  malignant, 
removal  of  all  accessible  glands  in  the  neighbourhood  as  early 
•as  possible. 

Cysts. — (a)  Retention  cysts  are  formed  by  the  occlusion  of 
the  seminal  tubules,  either  from  congenital  causes  (persistence 
of  Wolffian  bodies — paradidymis,  etc.),  or  from  cicatricial 
stenosis  following  inflammations.  They  appear  generally  in 
the  epididymis,  rarely  in  the  body  of  the  testis  ;  and  eventually 
tend  to  occupy  the  lower  pole,  rotating  the  testicle  by  their 
weight,  so  that  it  lies  above.  The  contents  vary  in  character  ■ 
in  recently  developed  cysts  in  adults  the  fluid  is  opalescent. 
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aud  contains  spermatozoa  (spermatocele) ;  in  congenital  cases 
in  the  young,  and  cases  of  long  standing  in  adults,  the  fluid  is 
clear  and  mucoid,  and  spermatozoa  are  absent,  on  account  of 
the  anatomical  relation  in  the  former,  and  from  atrophy  of  the 
sac  walls  and  degeneration  of  the  contents  in  the  latter. 
They  are  of  slow  growth,  and  as  a  rule  quite  painless.  The 
best  treatment  is  incision  and  removal  of  the  whole  sac. 

(b)  New-formation  Cysts. — Cysto-fibroina  (a  benign  cystic 
tumom',  forming  a  single  moderutely-sized  cyst),  and  cysto- 
sarcoma  (a  malignant  tumour  producing  a  multiple  cystic 
condition,  scattered  throughout  the  testis),  are  in  some  respects 
related.  In  either  case  the  testicle  should  be  removed  as  soon 
as  possible,  on  account  of  the  possibility  of  the  benign  tumour 
taking  on  a  malignant  character. 

(c)  Hydatid  (ec/miococcus)  cysts,  though  occasionally  met 
with,  ai'e  rare  in  this  situation. 

Varicocele  is  a  varicose  dilatation  of  the  veins  of  the 
spermatic  cord  (pampiniform  plexus).  The  origin  of  the 
condition  is  still  obscure  ;  but  there  is  probably  a  congenital 
predisposition,  and  after  the  age  of  puberty  it  is  provoked  by 
congestions  and  obstructions  of  various  kinds.  It  is  more 
conniion  on  the  left  side,  a  fact  which  is  attributed  to  the 
absence  of  valves  in  the  spermatic  vein  of  that  side,  and  to 
other  anatomical  differences  ;  but  a  certain  degree  of  varicosity 
may  often  be  noticed  on  the  opposite  side. 

Symptoms. — These  are  frequently  entirely  absent ;  but  there 
is  often  a  sense  of  weight  and  dragging,  neuralgia  of  the  testis, 
and  in  severe  cases,  extreme  pain  and  atrophy  of  the  testicle. 
Various  phases  of  hypochondriasis  are  also  met  with,  but 
their  association  with  varicocele  is  often  accidental.  On  ex- 
amination the  swelling  is  seen  uniformly  distributed  along 
the  cord,  or  confined  to  the  lower  part  of  the  scrotum  ;  it  is 
usually  soft  and  compressible ;  it  disappears  on  lying  down, 
and  returns  on  standing  up,  even  though  the  ring  is  obturated 
with  the  finger-tip ;  and  it  is  little  affected  by  coughing  or 
other  strains.  The  swollen  veins,  in  their  dilated  state,  feel 
like  "  a  bag  of  worms." 

Results. — The  disease  is  often  harmless,  but  it  tends  to 
increase  after  excessive  exercise  or  on  exposure  to  great  heat. 
Any  increase  of  congestion  or  strain  may  give  rise  to  swelling 
and  neuralgia;  and  from  this  fact  malingering  is  facilitated  when 
such  conditions  exist;  hence  the  requirements  of  the  public 
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services  often  demand  that  a  candidate  for  admission  should 
undergo  surgical  treatment  for  varicocele  (and  varicose  veins 
elsewhere)  before  appointment.  Atrophy  of  the  testis  is  rare, 
except  when  the  veins  of  the  organ  itself  are  involved  in  the 
dilatation. 

Treatment. — Palliative  and  general  treatment  consists  ni 
improving  the  bodily  health,  and  any  tendency  to  laxity  of 
the  parts,  by  moderate  exercise,  cold  bathing,  avoidance  of  all 
indiscretions  in  food,  drink,  or  sexual  excitement;  and,  in 
hypochondriacal  cases,  by  tonic  and  moral  means  A  sus- 
pensory bandage  should  be  worn,  but  any  undue  constriction 
should  be  avoided. 

Radical  treatment  of  various  kinds  have  been  in  use  {e.g. 
removing  the  redundant  skin  of  the  scrotum,  or  drawing  it 
through  a  ring,  to  raise  the  testicles) ;  but  the  only  method 
now  recommended  is  resection  of  the  veins.  An  incision  is 
made  over  tbe  cord  near  the  external  inguinal  ring,  the  veins 
are  separated  from  the  vas  deferens  and  its  own  particular 
vessels,  and  drawn  well  out  of  the  wound  until  the  testicle 
api)ears ;  they  are  ligated  at  the  extremities,  and  the  inter- 
mediate portion  cut  away.  Some  surgeons  recommend  tying 
the  extremities  together  by  the  ends  of  the  ligatures ;  but  this 
is  apt  to  make  them  slip,  and  also  rather  favours  the  regenera- 
tion of  the  veins,  in  which  .varicosity  may  again  appear. 
Others  unite  the  perpendicular  incision  in  a  transverse  direction 
in  order  to  raise  the  bottom  of  the  scrotum  ;  but,  owing  to  the 
elasticity  of  the  tissues  there,  this  is  of  little  use,  and  the  scar 
is  never  so  satisfactory.  The  prognosis  in  this  operation  is 
usually  vei*y  good ;  but  cases  are  occasionally  recorded  in 
whicli  dilatation  recurs,  neuralgia  persists,  or  atrophy  of  the 
testis  suj)ervenes. 

Seminal  Vesicles.  —  Inflammation  {vesiculitis),  acute  or 
chronic,  occurs  sometimes  from  gonorrhocal,  or  other  infective 
inflammation  about  the  bladder  or  prostate.  The  symptoms 
are  similar  to  those  of  pi'ostatic  inflammations,  but  blood- 
stained seminal  emissions  are  more  likely  to  occur.  It  is 
treated  in  a  similar  way. 

Tuberculosis  of  the  vesicles  is  common  as  a  complication  of 
tubercle  affecting  the  testis  or  cord,  but  is  rare  as  a  primary 
disease.  It  may  be  detected  by  rectal  palpation,  when  the 
vesicles  are  felt  beyond  the  prostate  as  swollen,  pul})y,  or 
calcareous  tumours,  pressure  on  which  may  cause  discharge 
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of  pus  ill  the  urine.  Trecitnient  in  secondary  cases  is  generally 
only  palliative.  If  diagnosis  is  made  of  primary  tuberculosis 
the  vesicles  should  be  exposed,  and  removed  by  resection  or 
curetting,  through  a  perineal  incision  with  wide  retraction  of 
the  wound. 

PROSTATE. 

Prostatitis, — Congestion  is  occasionally  met  with  in  young 
men  from  excessive  venery.  In  tliis  form  the  prostate  is 
swollen,  and  is  liable  to  bleed,  sometimes  to  a  considerable 
amoujit. 

Acute  prostatitis  occurs  generally  as  a  result  of  gonorrhoea, 
occasionally  of  cystitis,  and  sometimes  follows  injury  (by 
catheters,  calculi,  etc.).  It  also  arises  apparently  spon- 
taneously in  gouty  individuals.  It  may  go  on  to  the  forma- 
tion of  an  abscess  {prostatic  or  periprostatic)  which  bursts 
either  into  the  bladder,  or  in  the  perineum,  or  in  mild  cases 
it  may  become  resolved. 

Signs. — Frequent  micturition,  with  pain  and  tenderness, 
increased  by  pressure  of  any  kind  in  the  rectum  (palpation, 
deftecation,  etc.).  There  is  generally  some  fever,  with  rigors 
and  other  signs  of  inflammation.  On  rectal  examination  the 
prostate  feels  swollen  and  hot,  and  if  suppuration  has  taken 
place  it  may  be  pulpy  or  even  fluctuant ;  and  on  catheterisa- 
tion  pus  may  come  away  with  the  urine. 

Treatment. — The  bowels  are  kept  relaxed  to  prevent  irrita- 
tion from  the  passage  of  hardened  fteces.  Tenderness  and 
pain  may  be  relieved  by  hot  fomentations  or  hip  baths  and 
opium  suppositories.  Abscesses  should  be  opened  by  perineal 
incision  as  soon  as  diagnosis  is  made. 

Chronic  prostatitis  arises  either  from  the  foregoing,  or  is 
chronic  from  the  beginning.  There  is  a  discharge  of  clear  or 
milky  fluid,  especially  on  defsecation,  pain  in  the  urethra, 
sometimes  difficulty  of  micturition,  and  occasionally  nocturnal 
emissions.  The  bodily  and  mental  health  suffers  considerably 
in  these  cases. 

Treatment. — The  disease  is  often  very  refractory  to  treat- 
ment :  any  contributing  cause  must  be  corrected  ;  the  general 
health  must  be  restored  as  much  as  possible ;  and  "riding, 
sexual  indulgence,  highly -spiced  foods,  alcohol,  etc.,  must  be 
forbidden.  The  passage  of  a  large  bougie,  application  of 
astringent  ointments,  or  cautery  with  silver  nitrate,  are  all 
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recommended ;  and  if  one  is  not  successful,  another  should 
be  tried. 

Tubercular  disease  is  generally  secondary  to  that  of  the 
seminal  vesicles  and  epididymis.  It  causes  nodular  swellings 
in  the  prostate,  which  ultimately  become  either  caseous  or 
calcareous,  There  are  general  signs  of  bladder  irritation, 
sometimes  tenderness  of  the  prostate,  and  often  a  discharge 
of  blood  and  pus  from  the  bladder. 

Tanours. — Carcinoma  and  sarcoma  are  both  rare,  but  are 
occasionally  met  with.  The  symptoms  are  similar  to  those 
of  simple  iiypertrophy ;  but  there  is  severe  and  constant  pain, 
and  a  discharge  of  blood.  The  lymphatics  of  the  groin  and 
pelvis  are  often  involved  ;  and  there  is  cachexia,  with  great 
failure  of  strength.  Treatment  is  purely  palliative,  with 
drainage  of  the  bladder  when  obstruction  becomes  pronounced. 

Prostatic  calculi  sometimes  occur  as  small  granules  of 
inspissated  secretion  in  the  gland,  on  which  phosphates  are 
deposited.  They  may  make  their  way  to  the  surface,  where 
they  set  up  irritation  of  the  bladder.  Calculi  may  also  appear 
in  the  prostate,  by  a  vesical  calculus  ulcerating  into  it. 
Treatment.~U  large  they  should  be  removed  by  cystotomy  ; 
those  occupying  the  substance  of  the  gland  seldom  give  rise 
to  any  signs,  and  do  not  therefore  require  special  treatment. 

Prostatic  hypertrophy  (senile  enlargement)  is  a  fairly 
common  affection  of  old  men.  It  arises  from  increase  of  the 
glandular  substance  and  also  of  the  interstitial  fil)ro-muscular 
tissue,  resulting  in  the  formation  of  an  adenomatous  or 
fibrous  tumour  according  as  either  tissue  predominates.  It 
usually  produces  a  large,  smooth,  firm,  and  elastic  swelling 
enlargnig  upwards,  and  encroaching  on  the  bladder  at  the 
neck,  so  that  a  depression  is  formed  on  the  base  behind  it 
Sometnnes  it  forms  a  comparatively  small  tumour  which' 
however,  is  very  firm  and  dense,  and  iiitimatelv  adherent  to 
the  surrounding  structures.  Normally  the  fibro-muscular 
capsule  derived  from  the  pelvic  fascia  cannot  be  separated 
from  the  gland  ;  but  in  hypertrophy  a  loose  sheath  is  developed 
from  which  the  prostate  is  readily  shelled  out.  The  enlarc^e- 
ment  may  be  uniform,  or  the  one  side  mav  grow  more  quicldv 
than  the  other  ;  or  the  middle  portion  (althouivh  it  has  no  special 
tendency  to  enlargement),  taking  part  in  the  ueneral  hyper- 
trophy, may  be  projected  forwards  to  form  a  middle  lobe  " 
The  urethra  passing  through  the  substance  of  the  prostate 
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is  affected  by  any  distortion  and  lengthening  of  the  canal, 
and  in  addition,  is  compressed  laterally  by  the  encroachment 
of  the  elastic  tumour  all  round  it;  further,  the  "middle  lube" 
may  produce  a  barrier  at  the  neck  of  the  bladder,  and  if 
pedunculated  may  act  as  a  ball  valve,  and  obstruct  the  exit  of 
urine.  From  these  circumstances  it  is  difficult  to  empty  the 
bladder ;  and  it  generally  happens  that  a  certain  amount  of 
urine  is  habitually  left  at  the  eud  of  micturition  {residual 
urine),  which  naturally  tends  to  decompose,  if  any  germs  gain 
admission  ;  and  to  give  rise  to  cystitis,  deposit  of  phosphates, 
or  formation  of  a  calculus.  When  there  is  much  obstruction  at 
the  vesical  orifice  considerable  pressure  of  the  bladder  muscles 
is  required  to  overcome  it,  and  this  usually  causes  hyper- 
trophy, and  often  some  sacculation ;  less  commonly  hydro- 
nephrosis or  other  results  of  back- pressure  on  the  kidneys. 
In  the  later  stages  complete  or  partial  retention  is  common  ; 
and  sometimes  false  incontinence,  with  dribbling  away  of  the 
excess  urine. 

Symptoms. — ^In  many  slight  cases  it  gives  rise  to  no  dis- 
turbances, or  at  most  a  slight  slowness  of  micturition  ;  and  the 
size  of  the  prostate  is  no  exact  criterion  of  the  degree  of  its 
interference  with  function.  In  pronounced  cases  micturition 
is  difficult  and  requires  great  muscular  efforts ;  and,  finally, 
retention  may  become  established,  requiring  relief  with  the 
catheter.  If  cystitis  occurs,  or  calculus  develops,  the  troubles 
of  those  conditions  are  added.  The  prostate  is  felt  through 
the  rectum  to  be  enlarged,  and  any  nodular  outgrowth  can  be 
detected.  Protrusions  into  the  bladder  can  rarely  be  deter- 
mined with  accuracy ;  but  the  enlargement  generally  can  be 
gauged  by  passing  a  catheter,  and  noting  the  distance  it 
traverses  from  the  membranous  part  of  the  urethra,  where 
it  can  be  felt  with  the  finger,  till  it  enters  the  bladder,  when 
the  urine  begins  to  flow.  When  the  cystoscope  can  be  passed 
nodular  elevations  may  be  seen. 

Treatment. — In  the  early  stages  great  comfort  is  obtained 
by  regukting  the  urine  ;  fluid  is  drunk  copiously  in  the  early 
part  of  the  day,  and  little  or  none  towards  evening  ;  in  tiiis 
way  the  urine  is  passed  early,  and  the  bladder  does  not  require 
to  be  emptied  during  ihe  night.  When  urine  becomes  lodged 
in  the  bladder,  or  passed  with  great  difficulty,  it  must  be 
removed  by  catheter.  The  coude  (or  bicoude)  pattern  is  the 
most  convenient ;  and  only  those  which  can  readily  be  kept 


GENITAL  ORGANS 


507 


aseptic  should  be  selected  (vulcanite,  or  gum-elastic  polished 
inside  as  well  as  outside).  They  should  be  passed  with  great 
gentleness,  and  used  with  stringent  aseptic  precautions,  stored 
in  saturated  solution  of  boracic  acid,  and  sterilised  from  time 
to  time  in  steam  or  formalin  vapour.  If  acute  retention 
occurs  it  should  be  treated  by  surgical  means  (p.  479). 

Radical  treatment  is  removal  of  the  prostate  (prostatectomy) ; 
after  which,  although  part  of  the  urethra  is  often  torn  away, 
the  sphincter  of  the  bladder  injured,  and  cystitis  may  have 
previously  been  present,  excellent  functional  results  have 
been  obtained.  The  most  generally  convenient  route  is  by 
suprajmhic  cystotomy.  The  mucous  membrane  over  the 
prostate  is  cut  through  on  one  side  with  scissors,  the  finger 
insei'tecl  into  the  loose  surrounding  "  sheath,"  and  the  prostate 
shelled  out  of  both  sides,  usually  with  ease.  Bleeding  is  at 
first  considerable ;  but  it  soon  stops,  and  seldom  causes  much 
subsequent  trouble.  The  bladder  should  be  drained  for  a 
week  or  so  with  a  wide  and  short  rubber  tube,  and  afterwards 
allowed  to  close  ;  if  there  is  cystitis,  however,  drainage  should 
be  C(mtiuued  till  marked  improvement  has  taken  place.  The 
prostate  may  be  removed  by  the  perineal  route,  through  an 
incision  curved  away  from  the  anus ;  the  soft  parts  being 
retracted  and  the  gland  shelled  out  of  its  sheath.  In  this  way 
it  is  sometimes  possible  to  leave  the  urethra  intact.  To 
facilitate  removal  it  may  be  hooked  down  into  the  wound 
with  a  curved  retractor  passed  into  the  bladder.  Some 
operators  prefer,  for  this  purpose,  to  open  the  bladder  supra- 
pubically  as  well,  and  to  use  the  fingers  of  one  hand  to  press 
the  prostate  down,  while  the  other  is  enucleating  it  through 
the  perineal  wound  {combined  prostatectomy). 

The  small,  hard  hypertrophic  prostates  can  seldom  be 
shelled  out,  but  they  may  be  resected  piecemeal  with  nibbling 
forceps,  and  usually  more  efficiently  by  the  perineal  route. 

Palliative  Operations. — Before  prostatectomy  was  generally 
adopted,  attempts  were  made,  with  varying  success,  to  effect 
diminution  of  the  prostate  by  physiological  means,  viz.  by 
castration,  or  by  resection  of  part  of  the  vas  deferens  (vasectomy). 
The  results  were  so  uncertain,  and  in  some  instances  so 
deleterious,  mentally  and  physically,  that  those  ])rocedures 
are  now  generally  abandoned.  With  the  same  object  the  gland 
has  been  treated  by  cautery  {.Bottini's  operation),  applied  with 
an  electro-cautery  through  the  urethra;  but  this  also  is  of 
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little  value  compared  with  prostatectomy.  If  radical  operation 
is  contra-indicated,  or  refused,  and  catheterisation  becomes 
difficult,  or  cystitis  profound,  a  permanent  fistula  to  drain 
the  bladder  may  be  made  either  above  the  pubis  or  in  the 
perineum. 

fp:male  genital  okiuns. 

PUDENDA— VAGINA. 

Abnormalities. — The  clitoris  may  be  developed  to  such  an 
extent  that  it  resembles  a  penis  with  hypospadias.  When  this 
is  combined  with  adhesion  of  the  labia  and  hernia  of  the 
ovaries  the  condition  of  false  female  hermajihrodism  is  pro- 
duced {see  also  p.  487). 

Swellings  in  the  labia  comprise  : — Hernia,  generally  con- 
genital, and  presenting  the  usual  signs  (reducibihty,  etc.) ;  it 
sometimes  contains  ovaries.  Hydrocele  in  the  canal  of  Nuck, 
either  free  or  encysted  (rare) :  fluctuant,  and  occasionally 
reducible,  and  extending  up  towards  the  ring.  Varicocele, 
and  superficial  angioma  :  reducible  on  recumbent  position  or 
pressure.  Abscess  of  the  labium :  fluctuant  and  extremel}- 
tender.  Hcematoma,  following  injury  :  with  extensive  ecchy- 
mosis.  Tumours  (lipoma,  fibroma,  epithelioma) :  of  solid 
consistence,  and  in  malignant  cases  implicating  the  glands. 
Cysts  (from  retention  of  the  secretion  of  JJartholin's  glands, 
and  from  ecchinococcus) :  prodiicing  fluctiiant  and  well-defined 
swellings. 

Vulvitis  is  generally  due  to  gonorrhoea,  but  may  occur 
after  simple  irritation,  especially  in  children.  It  is  sometimes 
accompanied  by  abscess,  and  may  be  followed  by  atresia  of 
the  labia.  It  is  treated  by  rest,  soothing  applications,  and 
frequent  cleansing. 

Gonorrlioea  in  the  female  is  sometimes  acute.  It  affects 
the  vulva,  urethra,  cervix,  and  less  markedly  the  vagina. 
There  is  oedematous  swelling  of  the  labia,  enlargement  and 
tenderness  of  Bartholin's  glands,  purulent  discharge,  painful 
micturition,  general  pelvic  discomfort,  and  fevcrishness. 
More  commonly  it  is  chronic ;  and  is  often  latent,  and  only 
becomes  revealed  on  congestion  of  some  kind,  such  as  menstrua- 
tion, and  especially  childbirth.  It  is  located  chiefly  in  the 
cervix  of  the  uterus,  Bartholin's  glands,  and  sometimes  in 
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the  urethra;  it  is  thus  not  easily  accessible  for  treatment, 
and  so  remains  very  intractable.  The  inflammation  invades 
the  uterus,  and  from  that  it  commonly  spreads  to  the  Fallopian 
tubes  {salpingitis),  where  it  may  give  rise  to  suppuration 
{pyosalpinx)  or  closure  of  the  tube  or  ostium.  Or  it  may 
invade  the  peritoneum  {pelvic  2^erit07iitis — perimetritis);  the 
cellular  tissue,  broad  ligament,  etc.  {pelvic  cellulitis — jmra- 
metritis);  or  the  ovary.  Gonococci  may  be  found  in  the  pus 
in  any  of  these  localities ;  but  in  the  vaginal  discharge  they 
are  scarce,  and  often  difficult  to  detect. 

The  symptoms  frequently  come  on  in  a  woman  previously 
robust  in  the  course  of  a  week  or  two.  These  are  chiefly  dysmenor- 
rhoea,  sometimes  combined  with  profuse  haemorrhage ;  persistent 
pelvic  pains,  increased  by  exertion,  and  confining  the  patient 
to  the  couch ;  dyspepsia,  wasting,  and  general  invalidism. 
There  is  generally  a  slight  opalescent  discharge  from  the  os. 
The  patient  is  usually  sterile  ;  or  pregnancy,  if  it  supervenes, 
may  be  followed  by  puerperal  septicaemia. 

Treatment. — Acute  gonorrhoea  is  treated  in  general  as  in  the 
male  ;  and  the  vagina  is  douched  frequently  with  warm  lotions, 
always  with  the  aid  of  a  dilating  speculum,  if  it  does  not  cause 
too  much  irritation  ;  and  copious  urination  is  encouraged.  In 
the  chronic  form  douching  is  less  effective,  but  it  should  be 
persisted  with.  In  addition,  the  cervix  and  the  urethra,  if 
infected,  should  be  swabbed  with  nitrate  of  silver  on  a  probe, 
daily  at  first,  then  twice  weekly.  The  complications  usually 
fall  within  the  domain  of  gyniecology  ;  but  they  must  be 
treated  on  general  sui'gical  principles,  if  met  with  in  the  course 
of  other  conditions. 

Fistulse  between  the  vagina  and  bladder  or  rectum  generally 
arise  from  rupture  of  the  perineum  in  childbirth  ;  occasion- 
ally from  ulceration  due  to  suppuration  or  malignant  disease. 
Vesico-vaginal  fistula  is  the  most  common  :  it  causes  incon- 
tinence of  urine,  and  sometimes  cystitis.  Recto-vaginal  fistula 
causes  incontinence  of  faces,  and  gives  rise  to  great  discomfort 
and  distress.  They  should  be  repaired  as  soon  as  possible  by 
plastic  operations. 

The  urethra  is  sometimes  the  seat  of  small  vascular  caruncles. 
They  ai*e  extremely  sensitive,  and  give  rise  to  frequent  and 
painful  micturition  :  and  sometimes  to  spasm  {vaginismus)  on 
coitus.    They  should  be  removed  by  the  cautery. 
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UTERUS. 

Tumours.  —  The  commonest  are  myomata  {''Jibrotds"). 
They  arise  in  the  iiterine  wall,  and  either  come  to  the  surface 
and  develop  there,  (a)  on  the  peritoneal  aspect  {snhse7'ous),  or 
(b)  in  the  interior  {mbm-ucous),  or  (c)  remain  interstitial.  The 
chief  symptoms  are  ha)morrhage,  dj^smenorrhasa,  leucorrhoea, 
or  sterility.  Large  tumours  may  exert  pressure  on  the  bowels, 
causing  constipation  or  obstruction ;  on  the  veins,  causing 
congestion  and  oedema ;  on  the  nerves,  causing  neuralgia ;  or 
on  the  bladder  or  urethra,  causing  "  irritation  "  or  retention  of 
urine. 

Diagnosis  from  ovarian  swellings,  etc.  {vide  Ovary). 

Treatment. — Isolated  tumours  should  he  removed  separ- 
ately; internal  ones  through  the  vagina,  by  means  of  a  snare  ; 
subserous  ones  through  an  abdominal  incision.  For  multiple 
tumours  or  large  interstitial  growths,  the  uterus  should  be 
amputated  above  the  cervix  {svpravaf/iiial  hysterectomy). 

Malignant. — Cancer  begins  either  in  the  cervix  or  in  the 
body  of  the  uterus.  That  of  the  cervix  (carcinoma  or  epi- 
thelioma) is  common  after  the  age  of  thirty-five,  and  occiu's 
most  frequently  in  women  who  have  borne  many  children  and 
suffered  from  lacerations  of  the  cervix.  The  first  symptom  is 
luemorrhage,  consisting  often  of  no  more  than  a  slightly  blood- 
stained discharge,  which  appears  from  time  to  time,  after  the 
menopause,  or  between  the  menstrual  periods.  Less  frequently 
it  begins  with  a  severe  flooding,  followed  by  slighter  haemor- 
rhages. Gradually  an  offensive  discharge  makes  its  appearance, 
and  the  htemorrhages  become  more  frequent.  Pain  is  generally 
absent  luitil  the  later  stages,  when  infiltration  and  adhesions 
have  taken  place.  On  examination  by  palpation,  the  os  at 
firSt  is  felt  soft  and  patulous,  and  the  slightest  touch  causes 
bleeding ;  with  the  speculum,  the  cervix  is  seen  to  be  slightly 
eroded  and  everted.  In  cases  of  doubt,  or  when  this  condition 
is  unacco\inted  for  by  any  other  obvious  cause,  and  does  not 
heal  under  warm  douching  and  attention  to  the  general  health 
within  a  short  time,  a  piece  should  be  excised  for  examination. 
In  the  later  stages  the  cervix  becomes  covered  with  a  nodular 
growth  {cwxdi flower  excrescence) ;  and  the  disease  spreads  to  the 
body  of  the  uterus,  the  vaginal  walls,  lym})hatics,  broad 
ligament,  bladder,  and  rectum  —  ulceration  into  the  latter 
two  of  which  produces  fistulas. 
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Carcinoma  of  the  body  is  much  less  common  ;  sarcomi  and 
chorion-epithelioma  (following  abortion  or  normal  labour)  still 
less  so.  In  these  there  is  uniform  enlargement  of  the  uterus 
(especially  in  the  last  condition,  where  the  growth  is  sometimes 
extremely  rapid) ;  profuse  heemorrhage,  and  foul  discharge. 

Diagnosis.— From  endometritis  of  simple  or  gonorrhceal 
origin  ;  syphilitic  ulceration  ;  or  sloughing  myoma. 

Treatment. — In  the  very  early  stage,  when  the  disease  is 
quite  superficial  and  confined  to  the  cervix,  that  part  may  be 
amputated  {siipravaginal  amputation),  though  a  more  radical 
removal  is  safer.  Beyond  that  stage,  and  when  it  has  existed 
for  more  than  a  few"^  months,  the  uterus  must  be  removed, 
(hysterectomy)  either  (a)  through  the  vagina;  or  (b)  by  ab- 
dominal incision,  the  glands  and  infiltrations  being  exposed  by 
this  means,  and  the  whole  organ  removed  {panhysterectomy), 
with  less  risk  to  the  ureter  than  in  the  former  method.  To 
obviate  secondary  hfemorrhage,  it  is  safer  to  tie  all  the  larger 
vessels  twice. 

FALLOPIAN  TUBES. 

Salpingitis  occurs  frequently  in  a  simple  form  from  chills 
and  imprudences  during  menstruation.  The  se7>ere  form  arises 
from  gonorrhoea,  or  other  uterine  infections  (e.g.  from  the 
passage  of  an  unclean  instrument,  "  puerperal  fever,"  etc.). 
The  symptoms  in  this  form  are  mainly  dysmenorrhcea,  pain  on 
movement  or  straining,  dyspepsia,  diarrhoea  or  constipation, 
wasting,  and  general  ill-health.  It  may  be  diagnosed  from 
chronic  appendicitis  (with  which  it  is  sometimes  associated), 
by  the  more  common  occurrence  of  menorrhagia,  and  the 
absence  of  such  constant  abdominal  tenderness. 

Treatment  in  the  simple  form  consists  of  rest  and  warm 
vaginal  douching.  Where  suppuration  takes  place  the  affected 
tulie  should  be  resected  as  soon  as  possible. 

Tubercular  disease  of  the  tubes  presents  much  the  same 
characters  :  it  is  treated  by  removal. 

OVARY. 

Solid  tumours  comprise  fibro-^nyoma,  carcinoma,  and  sar- 
coma, but  they  are  rare. 

Cysts  are  very  common.  They  arise  in  the  ovary  itself  or 
in  the  parovarium. 
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(a)  Multilocular  ovarian  cysts  (tlie  most  common  variety) 
are  produced  by  degeneration  of  the  Graafian  follicles  ;  and 
generally  consist  of  one  chief  cyst  containing  mucoid  fluid,  and 
numerous  subsidiary  cysts  within  a  common  cyst-wall.  The 
ovary  forms  part  of  the  cyst,  and  is  generally  completely 
atrophied  ;  and  the  tube  is  sti'ctched  out  on  its  surface. 

(6)  Dermoid  cysts  of  the  ovary,  containing  partially 
developed  structures  (hair,  teeth,  bone,  etc.),  are  sometimes 
met  with. 

(c)  Unilocular  parovarian  cysts  originate  in  the  remains  of 
the  Wolffian  body  ;  and  form  large,  single,  thin-walled  cysts 
containing  clear  watery  fluid.  They  lie  within  the  layers  of 
the  broad  ligament,  and  the  tube  is  stretched  over  the  surface  ; 
but  the  ovary  may  be  separable  from  it,  and  does  not  form 
part  of  the  tumoui-. 

{(/)  Papillomatous  cysts  are  formed  in  the  region  of  the 
hilum  {paroophoron).  The  inner  Avails  are  covered  with 
villi,  from  which  spring  numerous  outgrowths.  These  cysts 
sometimes  grow  rapidly  ;  and  bursting  through  their  capsule, 
become  implanted  on  the  peritoneal  surfaces,  where  they 
proliferate. 

The  chief  symptoms  of  the  larger  cysts  are  those  of  pressure 
on  the  adjacent  structures  (bladder,  bowels,  diaphragm,  blood- 
vessels, etc.) ;  distension,  and  discomfort.  Occasionally  torsion 
of  the  pedicle  takes  place,  and  this  leads  to  strangulation  of  the 
tumour,  with  symptoms  resembling  those  of  ileus  or  peritonitis, 
i'ercussion  shows  dulness  in  the  middle  line  of  the  belly,  where 
the  tumour  conies  to  the  surface,  and  a  tympanitic  note  in 
the  flanks,  where  the  colon  lies  between  it  and  the  abdominal 
walls ;  and  this  is  not  altered  by  change  of  position. 

Diagnosis  of  ovarian  swellings  is  generally  easy ;  l)ut  the 
recognition  of  certain  conditions  which  present  similar  signs, 
such  as  omental  and  retroperitoneal  ttimonrs  and  cysts,  and  the 
differentiation  of  ovarian  horn  parovarian  cysts,  can  sometimes 
only  be  made  after  the  abdomen  is  opened.  Amongst  the 
solid  swellings  which  may  be  confused  with  them,  normal 
pregnancy  presents  other  general  signs  of  the  condition  ;  and 
in  ectopic  cases  there  is  sometimes  a  history  of  abdominal 
hijemorrhages.  In  uterine  fibroids  the  tumour  is  continuous 
with  the  uterus  ;  in  tumours  of  the  boivel  there  is  usually 
chronic  obstruction  and  blood  in  the  stools ;  in  those  of  the 
spleen,  examination  of  the  blood  will  often  show  significant 
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sio-ns  •  in  tho«o  of  the  kidney,  there  is  generally  htematuria. 
in  phantom  tumours  the  swelling  disappears  under  narcosis.- 
Of  the  swellings  due  to  fluids,  ascites  shows  dulness  m  the 
Hanks,  where  the  fluid  is  most  dependent,  and  tympanitic 
sound  where  the  bowels  rise  to  the  surface;  and  this  alters 
with  i^osition.  In  hydyoittphrosis  the  urine  from  one  ureter  is 
()l)structed  ;  in  distended  bladder,  the  tumour  disappears  on 
catheterisation  ,;  and  in  distended  yallddadder,  there  is  generally 
a  history  of  previous  l)ilious  disturbances. 

Treatment.— Tumours  and  cysts  are  removed  by  abdominal 
section  {''ovariotomy'').  Large  cysts  should  never  be  tapped 
through  the  abdominal  walls;  but  they  may  be  reduced  in 
size  after  tlie  abdomen  is  opened,  by  introducing  a  large  trocar 
to  remove  the  fluid  and  break  up  the  subsidiary  cysts  inside. 
The  pedicle  is  tied  with  interlacing  ligatures  of  strong  silk 
(sometimes  after  reducing  the  thickness  by  powerful  clamps— 
histotrihes).  Bleeding  from  adhesions  is  stopped,  and  if  possible 
the  stump  should  be  covered  with  peritoneum.  In  parovarian 
cysts,  the  ovary,  if  not  destroyed,  may  sometimes  be  left.  The 
opposite  ovarj^"^ should  always  be  examined;  all  small  isolated 
cysts  should  be  excised  or  tapped,  as  much  of  the  sound  tissue 
being  left  as  possible ;  but  if  extensively  diseased,  the  entire 
ovary  should  be  removed  [oophorectomy). 


CHAPTER  X. 


DEFORMITIES  OF  THE  LIMBS. 

UPPER  LIMB. 

Cubitus  valgus  (or  varus)  is  exaggemtioii  of  tlie  uorniul 
deviation  of  the  forearm  outwards  (or  inwards)  from  the 
line  of  the  humerus.  It  is  due  cliiefly  to  deformities  of  the 
lower  end  of  the  humerus.  It  is  sometimes  congenital,  but 
more  often  the  result  of  fractures  of  the  lower  end,  or  of  either 
condyle.  Only  in  excessive  deformities  is  any  sui'gical  treat- 
ment advisable. 

Ankylosis  and  "  flail- joint  "  following  disease  or  operations 
on  the  elbow,  if  they  cause  disablement,  are  treated  by  excision 
or  re-excision  ;  or  in  the  latter  condition  sometimes  by  pro- 
ducing ankylosis  {artlirodeiiift). 

Spontaneous  dislocation  of  the  wrist  {Made/um/s  <l<'- 
formity)  is  a  rare  condition  where  the  carjnis  becomes  very 
freely  movable,  and  is  apt  to  be  displaced  backwards  and 
twisted  round.  The  radio-carpal  joint  is  generally  intact,  but 
the  carpus  is  loosened  from  the  idna,  and  the  ulna  from  the 
radius ;  there  is  also  usually  some  volar  curvature  of  tlie 
radius.  It  occurs  in  adolescents,  mostly  young  women  ;  and 
is  said  to  be  due  to  relaxation  of  the  capsule  and  tendons  from 
overwork.  Treatment  consists  in  fixing  the  wrist  in  a  strong- 
wristlet,  and  sti'engthening  the  muscles  by  I'est,  massage,  and 
exercises. 

Club-hand  is  a  rare  dcformitv  analou'ous  to  club-foot.  It  is 
always  congenital,  and  usually  connected  with  absence  or  mal- 
development  of  the  carpal  bones.  The  chief  deviation  from 
normal  is  in  the  direction  of  flexion  ;  but  lateral  and  dorsal 
displacements  are  sometimes  seen.     Surgical   treatment  is 
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generally  of  little  help ;  but  tenotomy  or  osteotomy  may  l)e 
sometimes  required. 

Trigger  finger  is  a  condition  in  which  the  finger  remains 
Hexed  on  opening  the  rest  of  the  hand,  and  on  being  stretched 
out  with  the  other  hand,  Hies  back  to  complete  extension 
with  a  snap.  It  is  due  to  nodular  thickening  on  the  flexor 
tendons,  usually  the  result  of  old  chronic  inflammations. 
Slight  cases  are  treated  by  massage  ;  but  in  more  severe  cases 
the  tendon-sheath  should  be  opened,  and  the  offending  nodule 
dissected  oft'. 

Hammer  finger  is  like  hammer  toe  {</■».),  but  is  much  less 
common  :  it  is  sometimes  congenital,  but  is  also  liable  to  occur 
from  cicatrices  after  injuries  or  burns. 

Webbed  fingers  (and  toe.s)  are  usually  hereditary,  and  often 
occur  in  several  members  of  the  same  family,  and  are  often 
accompanied  by  a  variation  in  the  number  of  digits.  They 
are  separated  by  incisions  inade  in  such  a  way  as  to  afford  a 
ftap  for  the  raw  surfaces  of  each  finger;  supernumerary  digits 
being  amputated  if  required. 


LOWER  LIMB. 

Congenital  dislocation  of  the  hip,  though  not  common,  is 
recognised  to  be  much  more  frequent  than  was  formerly  sup- 
posed. It  occurs  far  oftener  in  female  than  in  male  children  ; 
and  the  deformity  is  usually  confined  to  one  side. 

-Etiology.— It  is  ascribed  to  (a)  injuries  in  the  uterus,  from 
irregular  and  exaggerated  contractions  displacing  the  femur 
from  its  bed  :  (/>)  antenatal  diseases  causing  atrophy  of  the 
joint,  or  paralysis  of  the  nuiscles  ;  and  {<■)  developmental 
defects,  or  hyperplasia  of  the  joint  tissues. 

Pathological  Anatomy.— At  birth  the  head  of  the  femur  is 
immediately  above  the  acetabulum  and  usually  slightlv  Ixihind 
it.  The  acetabulum  is  never  absent,  but  it  mav  be  shallow  or 
elongated,  or  filled  with  fat.  The  head  is  eitheV  thickened  and 
round,  with  almost  no  neck,  or  long  and  conical  ;  and  the  lio-a- 
mentum  teres  is  lengthened  and  often  thickened.  Later,  froi'n 
muscular  action  and  the  weight  of  the  body,  the  head  is  dis^- 
placed  towards  the  anterior  superior  spine,  or  sometimes  on  to 
the  ischumi.  The  acetabulum  meanwhile  becomes  flattened 
and  relatively  smaller  ;  and  the  cartilaginous  border  lies  like  a 
flap  over  the  cavity,  or  projects  outwards.    No  new  acetabulum 
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is  funned  on  the  iliuui,  but  tlie  surface  becomes  so  smooth 
that  the  ))one  easily  glides  upon  it.  The  nuiscles  are  atrophied, 
those  above  the  joint  shortened,  and  those  l)el()\v  lengthened, 
while  their  axes  are  altered. 

Symptoms. — The  first  evidences  arc  limping,  and  shorten- 
ing of  the  leg ;  and  the  trochantei-  is  ncen  to  project.  \'>y 
manipulating  the  leg  with  the  pelvis  fixed,  the  movements  are 
found  to  be  abnormal;  and  in  thin  children  the  liead  may  l)e 
f{>lt  rolling  on  the  ilium.  The  trochanter  lies  above  Nelaton"s 
line  ;  and^'there  is  lordosis,  and  scoliosis  towards  the  affected 
side,  both  of  which  disappear  on  laying  the  child  on  its  back. 
If  the  child  stands  on  the  affected  leg,  the  pelvis  (and  with  it 
the  gluteal  fold)  hangs  at  a  lower  level.  In  double  disloca- 
tion these  signs  are  all  present,  and  in  addition,  there  is  a 
more  waddling  gait,  and  generally  moi-e  promiiunice  of  the 
])uttocks. 

Diagnosis  from  other  conditions.  In  rachitic  detorniity 
with  lordosis  and  waddling  gait,  the  bone  lies  on  Nelaton's 
line,  and  cannot  be  moved  from  the  acetabulum.  In  coxa 
vara,  with  the  trochanter  above  Nelaton's  line,  and  shortening 
of  the  legs,  tliere  is  inability  to  abduct  them,  and  no  unnatural 
mobility  of  the  head.  In  ^paiul i/tic  </iMocafion  with  displace- 
ment similar  to  that  of  the  congenital  form,  the  head  is  easily 
replaced,  and  there  is  weakness  and  Habbiness  of  the  nuiscles, 
and  paralysis  of  the  legs.  In  contrarf  urex  follom.n<i  tubercular 
hip  dix('a:<c,  there  is  want  (»f  the  free  mobility  seen  in  dislocation. 

Treatment.— ^ Palliative  measures  may  be  taken  to  prevent 
upward  displacement  of  the  femur,  by  using  a  firm  girdle  with 
a  horse-shoe  pad  to  fit  over  the  trochanter.  These  are  of  some 
value  in  one-sided  dislocations,  but  useless  in  double  ones. 

Radical  methods  consist  in  enlarging  the  acetabulum,  and 
i-eplaciug  the  bone.  In  the  so-called  Uoodleas"  method 
(Lorenz),  reposition  is  made  subcutaneously.  After  the  child 
is  anfcsthetised,  th(>  legs  are  extended,  and  strong  traction  is 
made  on  them,  until  the  head  has  been  drawn  down  to  the 
level  of  the  acetabulum,  and  lies  on  Nelaton's  line.  All  the 
tense  muscles  and  tendons  on  the  inner  side  of  the  thigh  are 
kneaded  until  they  stretch  and  rupture,  or  are  divided  if 
necessary  with  a  tenotomy  knife.  The  leg  is  then  flexed  on 
the  thigh,  and  the  thigh  al)ductQd  to  a  right  angle  with  slight 
inward  rotation.  The  acetabulum  is  enlarged  by  a  boring 
movement  of  the  head  inwards.    The  thigh  and  pelvis  are 
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Hxod  ill  this  position  in  plaster,  which  is  i-enewed  at  intervals 
of  ten  weeks  or  so.  At  each  change  of  plaster,  the  leg  is 
brought  down  a  little,  until  it  is  parallel  with  the  other;  the 
whole  immobilisation  lasting  about  six  months.  In  some  cases 
tiie  great  development  of  the  ligamentum  teres,  and  the 
shallowness  of  the  acetabulum  favour  redislocation  or  prevent 
reposition  :  in  such  cases  an  open  method  is  reconnnended 
It  consists  in  exposing  the  parts,  opening  the  capsule,  ex- 
cising the  ligamentum  teres,  and  scooping  out  the  acetabulum, 
till  a  wide  and  deep  hollow  with  sharp  edges  is  formed.  The 
tense  muscles  are  stretched  or  divided  ;  and  the  operation  is 
concluded,  and  the  after-treatment  carried  out  as  in  the 
previous  method. 

Coxa  vara  is  a  deformity  caused  by  the  bending  of  the  neck 
of  the  femur  downwards,  sometimes  to  form  an  acute  angle,  or 
even  to  touch  the  shaft ;  it  is  often  accompanied  by  displace- 
ment downwards  of  the  epiphysis  of  the  head.  It  occurs 
about  the  age  of  15;  it  is  more  common  in  males  than  in 
females  :  and  it  usually  aftects  both  hips,  one  after  the  other. 

.etiology. — This  is  still  uncertain,  but  it  is  probably  similar 
to  that  of  genu  valgum  in  adolescents.  Definite  signs  of  rickets 
as  a  rule  are  absent  ;  in  some  cases  evidences  of  trauma  or 
osteo-arthritis  are  present,  but  not  constantly. 

The  symptoms  are  chiefly  pain  in  tlie  hip,  limping,  and 
early  tiring.  The  eflects  of  the  distortion  are  to  prevent 
full  abduction  of  the  legs,  as  the  great  trochanter  impinges 
on  the  rim  of  the  acetabulum.  The  patient  therefoi'e  stands 
and  sits  with  his  legs  crossed  ;  and,  in  well-marked  cases,  can 
only  walk  by  crossing  one  foot  in  front  of  the  other,  and 
"  chasseing  "  along. 

Treatment. — The  bone  is  cut  through  at  tlie  neck  ;  or 
below  the  trochanter  ;  or  a  wedge  is  removed  from  the  outer 
side  at  tlie  latter  spot.  The  legs  are  put  up  in  a  fixed 
apparatus  in  the  abducted  position  until  union  of  the  bone  has 
taken  place. 

Genu  valgum  {h-Dock-knee)  is  a  deformity  in  which  the  legs, 
making  an  angle  w'itli  the  thighs,  diverge  at  the  knees;  either 
or  both  sides  being  affected.  It  is  more  common  in  males  than 
in  females ;  and  is  seen  most  frequently  within  the  first  five 
years  of  life  :  though  a  late  form  is  also  met  with,  occin-ring 
about  puberty  or  early  adolescence. 

etiology. — The  distortion  is  attributed  to  softening  and 
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wcakfiiiiig  of  the  bones  l)y  rickets  aiul  "late  rickets,"  when  the 
weigiit  of  the  body  increases  the  natural  curves,  and  tends 
towards  pressure-atro[)hy  of  the  outer  cond}de. 

Pathological  Anatomy. — The  deformity  either  lies  in  the 
lower  end  of  tiie  fenuir,  where  the  bone  at  the  innei-  side,  in 
the  vicinity  of  the  nietaphysis,  grows  at  the  expense  of  the 
outer  side,  so  that  the  internal  condyle  projects  downwards  ;  or 
it  is  due  to  curvature  outwards  of  the  upper  part  of  the  tibia ; 
sometimes  both  conditions  are  present. 

Diagnosis.  —  Where  the  femur  alone  is  affected,  the  de- 
formity disappears  when  the  legs  are  flexed  {i.e.  tlie  knees 
and  ankles  can  be  brought  together  at  the  same  time)  ;  in  the 
other  variety  it  remains,  though  it  usualh'  becomes  less 
prominent.  l^efinite  information  may  be  obtained  with 
X-rays. 

Complications. — The  p<(f('ll<J  and  (fuadriceps  tendon  are  some- 
times displaced  outwards  ;  the}-  may  be  replaced  by  straighten- 
ing the  leg,  and  if  this  is  not  sufficient,  by  transferring  the 
attachment  of  the  sartorius  into  the  quadriceijs  tendon.  The 
li<iammU  arc  often  considei-ably  relaxed  ;  these  are  improved 
with  correction  of  the  limb,  and  with  massage.  Contraction 
of  the  biceps  tendon  and  fiucia  lata  is  frequent  in  well-marked 
cases  ;  they  can  usually  be  treated  by  traction,  but  they  some- 
times require  subcutaneous  section.  Tiie  x^ynovial  viemhrane 
is  sometimes  chronically  inflamed  by  the  movements  of  non- 
articular  surfaces.  Flat-foot  is  sometimes  present  in  addition, 
when  the  general  tissues  are  weak  and  lax  ;  but  in  its  absence, 
a  compensatory  appa,rent  vanes  condition  may  be  induced  by 
the  efforts  to  maintain  equilibrium. 

Treatment. — General  measures  for  rickets  must  be  adopted 
in  the  active  stage  ;  and  the  child  must  be  kept  off  his  feet  as 
much  as  possible,  compatible  with  his  getting  plenty  of  fresh 
air.  As  long  as  the  bones  are  soft,  a  straight  springy  splint 
{Thomas's)  should  be  worn  on  the  outer  side  of  the  leg  and  thigh, 
and  the  knee  bandaged  to  it :  this  prevents  further  deformity, 
and  by  its  continuous  pressure  tends  sometimes  to  reduce  it. 
No  operative  measures  should  be  undertaken  for  its  correction, 
as  long  as  rickets  persists  in  the  active  state. 

Operative. — When  the  bone  has  been  consolidated  in  its  false 
])osition,  the  only  reliable  nieans  of  correction  is  by  osteotomv. 
Of  the  various  methods  Macewen's  is  tlie  most  useful ;  it  consists 
of  a  linear  incision,  made  from  the  inner  side  of  the  Jhnur 
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trausvevsclv  ucross  the  bone  nbove  the  level  of  the  epiphysis 
(ie  a  fintfer  ))readth  above  the  upper  limit  of  the  outer 
condyle),  the  bone  being  cut  almost  through,  and  then  fractured 
into  o-ood  position.  Oi/i<ton><  metliod  is  separation  of  the 
internal  condvle,  bv  an  oblicpie  incision  entering  the  joint,  so 
that  it  can  be  slid  \ip\vards  ;  there  are  various  modifications  ot 
this.  In  curvature  of  the  tihia  a  wedge  may  be  excised  from 
the  inner  side.  After  the  first  dressing  (in  three  days  or  so) 
the  limb  is  put  up  in  a  well-fitting  plaster  case,  and  the 
patient  is  allowed  to  walk  in  ten  days  or  a  fortnight.  The 
plaster  is  removed  in  four  or  live  weeks,  when  the  bone  is 
iisually  united  ;  in  adults  repair  may  take  rather  longer. 

Genu  varum  {hon'-leg)  is  a  deformity  in  the  opposite  direction 
to  the  preeedhig  :  it  is  not  so  common.  It  generally  affects 
both  legs  ;  and  occasionally  one  leg  is  the  seat  of  genu  valgum 
and  the'other  of  genu  varum.  It  is  often  accompanied  by  a 
compensatory  flat-foot. 

The  o-eneral  treatment  is  similar  ;  and  the  special  treatment 
is  the  opposite  to  that  of  genu  valgum  {i.e.  splinting  and 
traction  towards  the  inner  side  of  the  leg  ;  and  incision  on  the 
outer  part  of  the  bone). 

Genu  recurvatum  (or  retrormm)  is  a  condition  of  over- 
extension of  the  knee  joint,  sometimes  of  congenital  or  paralytic 
origin,  but  generally  the  result  of  old  inflammatory  disease.  It 
is  treated,  if  necessary,  by  encasing  the  limb  in  leather,  poro- 
plastic,  or  plaster. 

Flail-joint  of  the  knee  generally  results  from  infantile 
paralysis.  The  knee  is  loose  and  unable  to  support  the  weight 
of  the  body.  It  is  treated  by  resection  of  the  joint,  with  the 
object  of  obtaining  ;i  stiff'  leg  ((irthrodesis). 

Curvatures  of  the  tibia  ("sabre-shaped,"  etc.)  are  treated 
bv  excision  of  a  wedge  from  the  convex  surfaces.  They  are 
frequently  accompanied  by  e^'osto.se.s-  ("spines")  projecting  from 
the  muscular  surfaces  ;  these  should  be  excised  if  they  cause 
troiiV)le. 

Talipes.  —Deformities  at  the  foot  and  ankle  of  congenital 
or  acquired  origin  are  classed  together  as  talipes ;  they 
comprise  talipes  varus,  vahjm,  er/uinu.t,  and  calcaneus,  and 
pes  cavus.  Congenital  talipes  is  twice  as  conunon  in  males 
as  in  females,  and  is  usually  double  ;  acquired  talipes  is 
t^'-enerally  unilateral.  Those  cases  secondary  to  nerve  lesions  are 
more  freqiient  on  the  right  side  ;  and  in  those  due  to  paralysis 
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lliere  is  usually  some  (■oldiicsii  ;iti( I  IiIiicik'ss  of  llic  liinli  ali'cclcd, 
especially  in  the  earlier  stages. 

etiology. — (Congenital  talipes  is  attributed  to  (a)  defects  of 
development  of  the  bones;  (J))  injuries  in  the  uterus;  (c) 
compression,  from  und\ie  contractions,  want  of  anniiotic  fluid, 
from  intra-uterine  or  extra-uterine  agencies,  by  which  the  foot 
is  kept  in  its  foetal  position,  or  pressed  against  other  structnres. 
The  acqtufed  forms  occur  as  results  of  (r/)  fractvu'e,  osteomyelitis, 
burus,  myositis,  arthritis,  or  habitual  malposition  ;  bnt  most 
of  ail  fi'om  ((-)  lesions  of  the  nervous  system,  especially  infanfUc 
paralyau  {anteriw  polyomyelitu)  cansing  paralysis  of  one  set 
of  muscles,  and  nervous  irritation  cansing  spastic  contraction 
of  the  op])osite  sot. 

Talipes  varus  {club- foot)  is  by  far  the  most  common 
variety  ;  it  is  generally  complicated  with  a  certain  amouut  of 
retraction  of  the  heel  {e.(juino-va,ruft).  The  foot  is  acutely 
inverted,  the  sole  sharply  curved,  the  heel  is  drawn  up,  and 
the  toes  are  directed  inwards.  The  patient  walks  on  the 
outer  edge,  and  in  extreme  cases  on  the  dorsum  of  the  foot  ; 
the  skin  on  this  part  being  thickened,  ;ind  often  provided  with 
a  bursa.  The  ligaments  and  tendons  on  the  inner  side,  and 
the  muscles  and  fasciie  on  the  plantar  aspect,  are  shortened, 
and  the  structures  on  the  op})osite  sides  correspondingly 
lengthened.  The  astragalus  is  always  distorted,  the  neck 
making  an  angle  with  the  body,  sometimes  of  considerable 
acuteness  ;  in  addition,  tlie  scaphoid  is  displaced  inwards, 
and  touches  only  at  the  inner  part  of  the  articular  surface. 
In  old-standing  cases  the  other  bones  are  apt  to  be  crushed 
out  of  shape. 

Treatment  should  be  commenced  without  delay  ;  in  the 
congenital  cases  immediately  after  l)irth,  in  the  acqnired 
forms,  as  soon  as  the  active  cause  has  subsided.  The  foot 
is  massaged,  gently  bnt  persistently  twisted  outwards,  and 
held  in  that  position  for  a  few  minutes  at  a  time  ;  this  being- 
repeated  twice  or  thrice  a  day.  If  improvement  does  not 
follow,  the  foot  should,  in  addition  to  these  manipulations,  be 
placed  in  an  adjustable  splint  (Scarpa's  shoe,  or  its  many  modifica- 
tions), by  which  it  is  twisted  into  place  and  kept  there.  Any 
tight  and  inextensible  structui-es  which  prevent  reduction  may 
be  c\it  through  ;  this  division  may  include  the  whole  of  the  soft 
tissues  of  the  sole,  carried  out  subcutaneously  with  a  tenotomy 
knife  {Buchanan),  or  by  an  open  incision  {Phdji^)  with  subse- 
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queut  lu'aliug-  by  o-mimlatiuus  in  the  open  W(jund  ;  or  it  may 
be  confined  to  any  individual  tendon  {tenotomy)  (usually  the 
peronei  or  tibialis  anticus),  or  to  the  joint  capsule  or  ligaments 
(si/ndesmotomy).  If  the  tendo  Achillis  has  to  be  cut,  it  should 
he  saved  as  long  as  possible  to  afford  a  /mnt  d'apinn  for 
manipulations.  After  the  first  year,  when  the  bones  ai-e  more 
ossified,  and  estal)lished  in  the  false  shape,  these  methods  are 
not  usually  sufficient.  When  the  ossifying  centres  are  quite 
small,  Ogston's  method  is  often  very  satisfactory  ;  it  consists 
in  scooping  out  the  centres  of  the  offending  bones,  crushing 
the  cartilaginous  shells  into  shape,  and  maintaining  the  good 
position  by  plaster-of-Paris.  Or  the  foot  may  be  twisted 
into  shape  without  cutting,  by  a  powerful  wrench  {osteoclasis). 
In  the  later  ages  it  is  often  necessary  to  cut  through  the  neck 
of  the  astragalus  {osteotomy);  resect  a  wedge  of  the  tarsus 
including  the  astragalo-scaphoid  joint  {tarsectomy) ;  or  excise 
the  astragalus  completely  {astragalectomy).  The  loot  is  put 
up  in  plaster  for  four  or  five  weeks  in  the  improved  position  : 
and  after  union  has  taken  place,  massage  and  movements  are 
carried  out  as  before,  to  ensure  a  mobile  and  useful  foot.  In 
jiamlytic  cases,  tendon  transplantation  may  be  employed  ;  part 
of  the  tendo  Achillis  or  the  tibialis  anticus,  being  used  to  rein- 
force the  pei'onei. 

Talipes  valgus  {flat-foot)  is  sometimes  congenital  ;  but 
much  more  frequently  acquired.  A  slight  degree  of  flat-foot 
{pes  planus)  is  characteristic  of  certain  races,  notably  negroes. 
'J'he  deformitv  consists  of  flatteninu'  of  the  arch,  with  some 
eversion  of  the  foot ;  but  in  the  acquired  form  {static  or 
"  spnirifj-m "  valgus.,  sp)la.y-foot\  the  distortion  of  the  ankle  is 
generally  less  marked. 

.etiology. — The  latter  form  arises  in  growing  boys  or  girls 
about  the  tenth  to  the  twentieth  years,  from  undue  growth  of 
the  body  and  increase  in  weight  without  corresponding  develop- 
ment of  muscle  ;  it  is  more  common  in  those  w'ith  specially 
long  feet.  It  is  induced  by  carrying  heavy  burdens,  and 
standing  long  on  the  feet  ;  aiul  is  aggravated  by  any  bodily 
illness  which  reduces  the  strength. 

Pathological  Anatomy. — Weakness  of  the  muscles  and 
tendons  of  the  calf,  and  the  short  muscles  of  the  sole,  allows 
the  weight  to  fall  on  the  fasciae  and  ligaments,  which  under 
those  circumstances  tend  to  stretch  ;  the  arch  flattens  out, 
and  the  head  of  the  astragalus  comes  to  touch  the  ground, 


522 


HANDIiOOK  OF  SU1U;KKY 


and  even  project  downwurds.  Tliis  entails  suhliixation  nf  the 
joints,  stretching  of  the  ligaments,  articulation  of  the  various 
bones  on  non-articular  surfaces,  giving  rise  to  some  traumatic 
synovitis;  and  in  tlie  later  sttiges  to  ank}dosis  of  the  various 
joints. 

Symptoms. — The  foot  is  seen  to  he  Hat  and  unnaturally 
wide ;  the  foot-print  shows  the  whole  surface  of  the  sole 
touching  tlie  ground  (instead  of  leaving  a  liiatus  corresponding 
to  the  arch  of  the  foot)  ;  and  the  astragalus  may  be  felt  pro- 
jecting in  the  sole.  There  is  generally  pain,  referi-ed  to  the 
middle  of  the  foot  (astragalo -scaphoid  joint),  to  the  base 
of  the  great  toe,  the  heel,  oi-  sometimes  to  the  external 
malleolus  ;  and  there  are  often  ]>ainful  ci'amps  in  the  legs 
at  night,  and  stiffness  in  the  morning.  The  affected  foot  also 
is  often  colder  and  bluer  than  normal.  The  gait  is  shambling 
and  without  sj^ring ;  and  the  feet  are  kept  everted. 

Treatment  in  the  early  stages  consists  princii)ally  in 
improving  the  muscular  tone  by  fresh  air,  good  food,  and 
tonics  ;  rest  to  the  part,  tiptoe  exercises  (at  first  for  one 
minute  repeated  twice  a  day,  afterwards  for  five  minutes  or 
more) ;  and  massage  and  douching  of  the  calf  muscles,  'i'o 
obviate  the  pain  and  discomfort,  a  cork  or  rubl)er  pad  may  be 
worn  in  the  inner  side  of  the  sole  of  the  ])oot;  or  the  arch  of 
the  sole  may  be  supported  by  a  plate  of  spring  steel  curved 
to  fit  it,  with  a  flange  on  the  opposite  side  to  keep  it  from 
slipping.  When  the  disease  is  definitely  established,  and 
especially  if  ankylosis  has  taken  place,  the  foot  may  be 
wrenched  into  good  position  with  an  osteoclast,  and  fixed  in 
plaster.  More  satisfactory  in  many  cases  is  excision  of  <i 
medf/e  from  the  inside  of  the  foot  (the  reverse  of  the  treat- 
ment of  talipes  varus).  The  after-treatment  includes  exercises 
;uid  massage  to  improve  the  tone. 

Talipes  equinus  is  retention  of  the  foot  in  plantur-flexion 
by  traction  on  the  tendo  Achillis  ;  it  is  not  common  in  the 
simple  form,  but  is  frequently  enough  combined  with  talipes 
varus  and  valgus.  It  occurs  sometimes  as  a  result  of  rheumatic 
and  I'heumatoid  diseases  ;  and  also  as  compensatory  elongation 
of  the  lower  limb  after  injuries  or  disease.  In  extreme  cases 
the  toes  may  be  turned  over,  so  that  the  weight  is  borne  on 
the  dorsum.  It  is  treated  hy  manipulations,  tenotom}',  or 
excision  of  the  bones,  as  required. 

Talipes  calcaneus  is  one  of  the  rarer  forms  ;  the  foot  is 
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dorsi-liexed,  «o  that  the  weight  falls  on  the  heel  only,  while 
the  foot  projects  upwards,  or  is  oeeasionally  bent  acutely  down 
at  the  anterior  part.  7Vm/w«^7;/.— Tenotomy  is  generally  of 
little  use  in  these  cases,  as  the  disease  is  usually  paralytic  in 
origin ;  but  transference  of  the  tendons  of  the  peronei  or  other 
nuiscles  to  the  tendo  Achillis  sometimes  gives  good  results. 

Pes  cavus  {pes  arcuafus)  is  also  a  rare  form  ;  the  foot  is 
acutely  arched  so  that  the  weight  is  borne  on  the  heel  and 
toes  only,  the  middle  part  of  the  sole  being  off  the  ground.^ 
It  is  variously  accounted  for,  some  saying  that  it  is  a  residt  of 
talipes  eqniniix,  the  flexion  being  caused  by  the  weight  of  the 
body  ;  others  attributing  it  to  falling  down  of  the  fore  part  of 
the  foot  in  talipes  caJcane^ts.  Treatment  consists  of  section  of 
the  plantar  structures,  with  tenotomy  of  the  tendo  Achillis  if 
necessary. 

Hallux  valgus  is  overflexion  outwards  of  the  great  toe,  so 
that  it  overlaps  or  underlies  the  other  toes.  In  extreme  cases 
there  is  suliluxation  of  the  metatarso-phalangeal  joint,  and 
frequently  some  chronic  synovitis.  It  ai'ises  from  wearing 
pointed  boots  ;  and  it  is  aggravated  by  any  chronic  thickening, 
especially  that  due  to  osteo-arthritis. 

Treatment. — It  is  treated  by  wearing  anatomically-shaped 
boots,  with  plenty  of  room  for  separation  of  the  toes  by  pads 
of  lint,  "  fingers  "  in  the  stockings,  or  braces  and  straps  attached 
to  the  toe  and  heel.  Ptigid  toe-posts  in  the  sole  of  the  lioot  are 
apt  to  cause  too  miich  irritation  ;  l)ut  sandals  with  toe-straps 
should  be  worn  for  several  months  at  a  time,  if  circumstances 
permit.  In  very  severe  cases  the  head  of  the  metatarsal  may 
be  excised. 

Hallux  flexus  is  flexion  of  the  great  toe  corresponding  to 
the  "hammer'"  condition  affecting  the  other  toes.  Hallux 
rigidus  is  stiffness  without  flexion. 

In-growing  toe-nail  (a  misnomer  for  over-(/rowin</  vail -bed), 
usually  of  the  great  toe,  is  caused  by  wearing  narrow -toed 
boots.  The  constant  pressure  causes  irritation  between  the 
edge  of  the  nail  and  the  skin  ;  a)id  an  ulcer  forms,  which 
is  very  painful  and  difficult  to  heal. 

Treatment.  —^T he  cln'ef  measures  necessary  are  removal 
and  avoidance  of  such  irritation,  by  wearing  boots  with  wide 
enough  toes ;  and  disinfection  of  the  ulcerated  surface.  This 
is  done  by  repeated  washing  of  the  feet  with  warm  water  and 
soap,  and  bathing  them  with  strong  boracic  solution,  and  in 
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the  intervals  packing  tiic  space  lietweeii  tlie  nail  and  skin 
with  dry  l)t)rHcic  lint,  which  may  l)e  fixed  iij  place  with 
adhesive  plaster.  In  old  -  standing  refractory  cases,  with 
great  exuberance  of  the  skin  beside  the  nail,  a  wedge  of 
nail  and  skin,  enclosing  the  ulcerated  ])art,  should  l)e  removed 
from  the  whole  length  of  the  nail. 

Hammer  toe  is  permanent  flexion  at  one  of  the  phalangeal 
joints  (generally  the  second),  and  fixture  in  this  position  by 
shortening  of  the  ligaments  and  subsequently  of  tlie  tendons. 
A  bursa  freijuently  f'orms  over  the  projecting  joint,  and  it  is 
liable  to  inflammation  from  injurious  ])ressure. 

Treatment. — In  sliglit  cases  a  small  tubular  metal  s])lint 
with  a  continuation  along  the  sole  (Adwrni^'s)  should  be  worn. 
In  the  more  severe  cases,  the  constricting  ligaments  and 
tendons  should  be  cut  ;  and  if  this  fails  ti)  give  relief,  the  toe 
may  be  amputated. 
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Choledochotomy  .  .  .  448 
Cholelithiasis  .  .  .  445 
Chondroma  .  .  .  .59 
Chondro-sarconia  ...  62 
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Cystoscope    483,  484,  485,  48l), 
Cystotomy 

Cysts  .... 
„    Abdominal  Rui)ture  of 

Dentigerous  . 
„  Dermoid 
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Eiiceplialoid  Cancer 

G8, 

363 

Encysteil  Hydrocele  of  the 
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Kntcroliths  . 

412 

TACl': 

Enterostomy  .  .  .  .400 
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412 

Fat  Necrosis  .... 

451 

,,      ,.  Nose  . 
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Ostitis  .....  178 
Ovarian  Cysts        .        .  .511 
„      Swellings,  Diagnosis  of  512 
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172, 

483 

Pruritus  Ani  . 

.  455 
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Pigeon-breast 
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.  452 
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.  488 
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221 

,,     -paralysis  . 

.  187 

Pleural  Effusions  . 

350 

Psoas  Abscess        .  227, 

280,  472 

Pleurisy 

349 

Psoriasis  (Tongue)  . 

.  317 

Pleurodynia  . 

282, 

350 

Pubic  Dislocation  . 

.  207 

Plenrosthotonus 

51 

Pudenda,  Female  . 

.  508 

Ple.xif'orm  Angioma 

127 

Pulex  Penetrans 

54 

Neuroma 

60 

Pulsating  Goitre 

.  336 

Pnenniectomy 

353 

Pulse  in  Appendicitis 

.  401 

Pneuuiococci  .       .        -30,  215 
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,,    in  Peritonitis 

.  377 

Pneumonia  (Post  Operative 

. 

3/4 
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85 
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348 

Purse-string  Suture 

387,  410 

Pneuniotomy  . 
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Purulent  Arteritis  . 

.  93 

Polyarticular  Synovitis  . 

211 

,,       Arthritis  . 

.  212 

Polypi  .... 

64 

,,       Catarrh  . 

.  7,  13 

Mucous 

59. 
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Pus  .... 
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Pond-fractures 

240 

Pustulation  . 

12 

Porosis  .... 

219 
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53 
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Pyaemia 

33 

Post-operative  Parotitis  . 
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75 
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Pott's  Curvature  of  Spine 

279 

Pylephlebitis  . 

.  446 

,,  Fracture 

176 
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.  398 

,,     Puffy  Tumour 

244.  258 

Pyloric  Obstruction 

.  393 

Pouches  in  Blailder 

480 

Pyloroplasty  . 

.  394 

Pregnancy 

512 

Pylorus,  Dilatation  of 

.  394 

,,  Ectopic 

387,  512 

,,      Congenital  Stenosi 

^  .  396 

Premaxilla 

305 

Pyogenic  Membrane 

7 

Prepuce,  Adherent 

495 

Pyonephrosis       443,  4  70. 

472,  473 

Priapism 

271 

Pyorrhrea  Alveolaris 

.  313 

Priugle  s  Operation  (Urctlira)  . 

495 

Pyosalpinx 

.  509 

Probangs 

339 

Pyuria  .... 

.  467 

Procidentia  Recti  . 

460 

Proctitis 

456 

Quiet  Necrosis 

.  182 

Proctopexy  . 

461 

Quiuke's  Puncture  (Spinal) 

252 

Proctoscope  . 

390 

Progressive  Q5dema  of  Brain  . 

251 

Rabies  .... 

.  48 

Prolapse- Hernia 

142,  460 

Railway  Spine 

.  275 

,.      of  Breast  . 

355 

Ranula  .... 

.  322 

„      of  Lung  . 

349 

Raynaud's  Disease  . 

23 

,,      of  Rectum 

460 

Reaction  from  Concussion 

.  249 

Properitoneal  Hernia 

433 

of  Degeneration 

136,  271 

Prostate,  Diseases  of 

504 

Reactionary  Hasmorrhage 

92 

Prostatectomy 

507 

Recto-vaginal  Fistula 

.  460 

Prostatic  Abscess  . 

504 

Rectum,  Cancer  of . 

.  462 

.,  Calculi 

505 

,,      Diseases  of 

.  461 

,,       Hypcrtiophy  . 

505 

1        ,,      Excision  of 

.  464 
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Rice-like  Botlies 

.  148 

,,       I'roliiiise  of 

460 

Richter's  Hernia    .  425, 

430,  432 

,,      Stricture  of 

465 

Rickets 

.  187 

,      Ulcers  of  . 

45H, 

462 

„      Late  . 

.  190 

Recurreut  Cancer  (Breast) 

366 

Rickety  Rosai  v 

.  188 

,,        Dislocations  . 

203 

Rille  WouiKls  ' 

8(i 

,,  Fibroids 

6L  62 

'   Rigiilityof  Abdomen  5L377 

.38.5,406 

Reducible  Hernia  . 

425 

Rigiility,  Late 

.  271 

„       Swellings  of  Groin  . 

435 

Risus  Sardonicus 

50 

Fieduction    en  masse"  . 

425 

Rodent  Ulcer                  18,  66,  289 

Regeneration  of  Nerves  . 

135 

Rolandic  Area 

.  245 

Reidel's  Lolie  (Liver) 

446 

Rose's  Position 

.  307 

Reid's  Base  Line 

246 

Roth-Draeger  Inhaler 

103,  105 

Renal  Calculi        .     472,  473, 

475 

Rouge's  Operation  (Nose) 

.  300 

Colic,  . 

473, 

474 

Roughton's  Splint  . 
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„  Rain 

466 

Round-celled  Sarcoma 

61 

Reudle's  Mask 

104 

Roux's  Gastro-enterostonjy 

.  395 

Reno-renal  Reflex  . 

473 

,,      Incision  for  Append 

X  .  410 

Renton's  "  Protective  "  . 

380 
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2 
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.  439 

,,      of  Brain  Lesions  . 

253 
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385,  386 

, ,      of  Fractures 

154 

Ruptures  rule  Hernias  . 

.  423 

,,      of  Special  Tissues 

3 

Rydygier's  Operation  (Sitleen)  454 

Residual  Abscess  . 

9 

,,  Urine 

480, 

506 

Sabre-shaped  Tibia 

189,  519 

Resolution 

3 

Sac  of  Hernia 

.  424 

Retained  Testis 

498 

Sacral  Abscess 

.  280 

Retention  Cysts 

70 

,,  Tnmouis 

69 

-incontinence  . 

479 

Sacro-iliac  Disease  . 

224,  226 

„       of  Urine 

479 
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.  464 
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395 
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187,  295 
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Sahli's  Sign  . 

.  452 

pliagus 

342 

Saline  Infusion 

90,  387 
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420 

Solution      .  79, 

379,  422 
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430 

Salivary  Calculus  .. 

.  291 

Retroperitoneal  Cysts 

38.^, 

512 

,,  Fistula 

.  291 
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388 

Salpingitis 

.  509 
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61 
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Saul,  Catgut  . 

.  80 
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278 
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Rheumatic  Arthritis 
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.  160 

Rheumatoid  Arthritis 

216 
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86 

Rhinoliths 

297 
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294 
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.  237 
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295 
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.  238 
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349 
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,,       Fracture  of      .  .161 
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Scirrhus        .        .        .       67,  361 
Scoliosis        .       .     188,  225,  286 
Scoliosometer         .        .        .  287 
Scopolamine  .        .  .105 
Scorbutic  Ulcer      .        .  .18 
Scrofula        ....  46 
Scrotal  Hernia       .        .        •  433 
,,     Swellings,  Diagnosis  of  435 
Scrotum        .       .       .       .  496 
Scurvy  .        .        .        .  .189 
„     Rickets       .        .  .190 
Scybalffi        .        .        .  .412 
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,,       Stenosis  of 

.  393 

Spirilla .... 

26 

Surgery  of 

391 
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26 

Ulcers  of 

392 
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521 
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Spleen,  Alisi;ess  of  . 
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Stovaine 

106,  107 

,,      Enlargement  of  . 

453 

Strains  .... 

.  144 

,,      E.\tirpation  of  . 

453 
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453 
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.  414 
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„          of  Omentum 

430,  432 

Splenectomy  . 

453 

Strangury 

.  474 

Splenic  Fever 
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Streptococci  . 

26,  34 

Splenopexy  . 
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.  490 
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Struma  .... 
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91 
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80 
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.  202 
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.  201 

, ,         Fractures  . 
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85 
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213,  226 
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402 
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Syncope  .  89 
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